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REMARKS 

The Amendments 

Claim 3 has been amended to incorporate tlie limitations of claim 4. Claim 4 has 
been cancelled as redundant. Claim 9 has been amended for better antecedent 
basis. Non-elected claims 14-36 have been cancelled without prejudice. 



The Information Disclosure Statement 

The Office Action states: 

The infonnation disclosure statement filed August 24, 2004 (24 
sheets) fails to comply with 37 CFR 1 .98(a)(2), which requires a 
legible copy of each cited foreign patent document; each non- 
patent literature publication or that portion which caused it to be 
listed; and all other information or that portion which caused it to be 
listed. It has been placed in the application file, but the information 
referred to therein has not been considered. Please refer to those 
citations that were not considered as indicated on the 1449 with a 
strikethrough. The information disclosure statements filed on June 
10, 2005 (1 sheet); June 27, 2005 (2 sheets); September 20, 2005 
(1 sheet); and December 12, 2005 (2 sheets) have been reviewed 
and considered, see enclosed copies of PTO FORMS 1449. 

Substitute copies of the publications that were lined through in compliance with 
Rule 37 CFR 1 .98(a) (2) are being provided along with a substitute Patent Office 
Form SB-08a listing these references. Consideration of these references is 
respectfully requested. 



The Rejection Under Section 112, first paragraph 

Claim 3 has been rejected under 35 U.S.C. 112, first paragraph, as allegedly 
failing to comply with the written description requirement. The Office Action 
states: 

The claim(s) contains subject matter, which was not described in 
the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 
Regents of the University of California v. Eli Lilly & Co., 1 1 9 F. 3d 
1559, 1568 (Fed. Cir. 1997), cert, denied, 523 U.S. 1089, 118 S.Ct. 
1548 (1980), holds that an adequate written description requires a 
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precise definition, sucli as by structure, formula, cliemical name, or 
physical properties, "not a mere wish or plan for obtaining the 
claimed chemical invention." Eli Lilly, 119 F.3d at 1566. The 
Federal Circuit has adopted the standard set forth in the Patent and 
Trademark Office ("PTO") Guidelines for Examination of Patent 
Applications Under the 35 U.S.C. 112, "Written Description" 
Requirement ("Guidelines'"), 66 Fed. Reg. 1099 (Jan. 5, 2001), 
which state that the written description requirement can be met by 
"showing that an invention is complete by disclosure of sufficiently 
detailed, relevant identifying characteristics, "including, inter alia, 
"functional characteristics when coupled with a known or disclosed 
correlation between function and structure.. . ." Enzo Bioctiem, Inc. 
V. Gen-Probe., 296 F.3d, 316, 1324-25 (Fed. Cir. 2002) (quoting 
Guidelines, 66 Fed. Reg. At 1106 (emphasis added)). 
Moreover, although Eli Lilly and Enzo were decided within the 
factual context of DNA sequences, this does not preclude 
extending the reasoning of those cases to chemical structures in 
general. Univ. of Rochester v. G. D. Searle & Co., 249 F. Supp.2d 
216, 225 (W. D. N. Y2003). 

There is insufficient descriptive support for the ensuing phrase, 
"peripheral metabolism inhibitor." In addition, the instant 
specification does not describe what is meant by the phrase, 
"peripheral metabolism inhibitor." Stmctural identifying 
characteristics of the phrase, "peripheral metabolism inhibitor." 
There is no evidence that there is any per se structure/function 
relationship between the phrase, "peripheral metabolism inhibitor." 
The instant specification does not provide an adequate written 
description for the phrase, "peripheral metabolism inhibitor." In 
addition these terms are described illustratively in the instant 
specification. In fact, there is only an adequate written description 
for the combined administration of the "peripheral metabolism 
inhibitor" as adequately described in claim 4. Accordingly, these 
claims fail to comply with the written description requirement. 

Claim 3 has been amended to incorporate the limitations of claim 4. Claim 4 has 
been cancelled as redundant. The Office Action states that claim 4 provides an 
adequate written description, and thus it is submitted that the rejection has been 
overcome by this amendment. 
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The Rejection Under Section 112. Second Paragraph 

Claim 9 has been rejected under Section 112, Second Paragrapli. Tfie Office 
Action States: "Claim 9 recites the limitation 'said movement disorder" in line 1 of 
claim 9. There is insufficient antecedent basis for this limitation in the claim 
because claim 1 does not specifically utilize the language of the limitation "said 
movement disorder." 



Claim 9 has been amended to change "said movement disorder" to "said 
condition" for which antecedent support is provided in claim 1 , and it is submitted 
that this amendment overcomes the rejection and withdrawal thereof is 
respectfully requested. 



The Rejection Under Section 103fa) Over Roberts-Lewis et al- 
and Pi Rocco et al. 

Claims 1-13 have been rejected under 35 U.S.C. 103(a) as allegedly being 

unpatentable over Roberts-Lewis et al. of U.S. Patent No. 5,430,039 in view of Di 

Rocco et al. of U.S. Patent No. 5,496,836. The Office Action states: 

Roberts-Lewis et al. teach it is known in the neurological art of 
phamiacology that chloroquine or hydroxychloroquine are used in 
the treatment of neurological disorders, namely Parkinson's 
Disease, (see column 2, lines 22-34 and column 8, lines 40-60). Di 
Rocco et al. teach of treating movement disorders, such as 
Parkinson's Disease, with the administration of cimetidine, (see 
column 5, lines 20-45 and from column 6, line 23 to column 7, line 
11). "It is prima facie obvious to combine two compositions each of 
which is taught by the prior art to be useful for the same purpose, in 
order to fonn a third composition to be used for the very same 
purpose. The idea of combining them flows logically from their 
having been individually taught in the prior art." In re Kerkhoven, 
626 F.2d 846,850,205 USPQ 1069, 1072 (CCPA 1980). Moreover, 
it is well within the level of the skilled artisan to detennine optimal 
modes and methods of administration as well as the procedures for 
making phamnaceutical compositions having the optimum 
therapeutic dosage while minimizing adverse and/or unwanted side 
effects. 
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This rejection is respectfully traversed. It is noted that this reference was cited 
and successfully overcome in the grandparent application hereof (Patent No. 
6,417,177). 

The '039 Patent does not enable the treatment of Parkinson's 
or other neurological condition with chloroquine compounds. 

The Roberts-Lewis patent (No. 5,430,039) was cited during examination of the 
grandparent application hereof for allegedly treating a method of inhibiting 
neuronal cell death resulting from a disorder of the central or peripheral nervous 
system by administering chloroquine. Applicant showed that the reference was 
not properly applied to the claims that issued in the grandparent case as Patent 
No. 6,417,177. Applicant submits (1) that the '039 patent does not enablingly 
show the use of chloroquine for treating brain disorders (and therefore is not 
properly cited as the basis of an obviousness rejection); (2) that the Di Rocco et 
al. patent (No. 5,496,836) also does not enable the treatment of Parkinson's 
using cimetidine (and therefore is not properly cited as the basis of an 
obviousness rejection); and (3) that there is no motivation in the references, nor 
in the art as a whole for combining these references to formulate an obviousness 
rejection. In fact, the art as a whole teaches against the specific combination of 
chloroquine and cimetidine (at the doses specified in the Di Rocco et al. patent) 
to treat movement disorders, and also teaches against the use of targeting 
agents to target chloroquine compounds to the brain. 

First it will be shown that the primary reference (the '039 patent) is not enabled 
and therefore is not available as a reference; that the Patent and Trademark 
Office has detemiined this; that the '039 Patent teaches a mechanism of action 
that would worsen Parkinson's symptoms; and that the '039 patent does not 
enable the use of chloroquine compounds to treat any neurological condition, 
even cerebral ischemia, the condition to which this cited patent is primarily 
directed. 
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The Patent Office's determination that the '039 patent did not enable treating any 
brain disorder other than cerebral ischemia is of record in the file history of that 
patent, portions of which are submitted herein as Exhibits A and B. The '039 
patent originally attempted to claim a method for inhibiting neuronal cell death in 
a mammal resulting from a disorder of the central or peripheral nervous system 
comprising administering to said mammal mepacrine, chloroquine or 
hydroxychloroquine (free of colchicine). Treatment of Parkinson's Disease, 
Huntington's disease, AIDS dementia, epilepsy, motor neuron diseases, 
peripheral nerve degeneration and head and spinal cord injuries was specified in 
original, as-filed dependent claim 5 of the '39 patent. This claim was rejected in 
the first Office Action as inoperative and non-enabled (see Exhibit A). The first 
Office Action issued in the '039 patent (Exhibit B) rejected claim 6, stating at 
page 3: "The claims set fori:h numerous conditions treatable with the instant 
compositions, but fail to show such treatments as effective against the maladies 
set fori:h in the instant claims," and: "[T]he disclosure is enabling only for claims 
limited to various necrotic conditions." In the claims as allowed and issued, 
reference to treating Parkinson's Disease and the other conditions mentioned in 
as-filed claim 5 had been canceled, and there was no mention of "inhibiting 
neuronal cell death"; rather the claims were strictly limited to treatment of 
"necrosis resulting from a cerebral ischemia." (Allowed dependent claims 6 and 
7 referred to necrosis occurring in the substantia nigra (claim 6) and at a 
dopaminergic neuron (claim 7) resulting from cerebral ischemia.) 

The prosecution history of the '039 patent thus shows that the Patent and 
Trademark Office detemiined that the disclosure was not enabling for treatment 
of Parkinson's Disease or brain disorders other than necrosis caused by cerebral 
ischemia. Pari^inson's Disease is caused by apoptotic cell death rather than the 
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necrotic cell death taught in the '039 patent (See the present Specification, first 
full paragraph on page 4). This provides further evidence that the '039 patent 
does not enable the use of chloroquine to treat Parkinson's. 

Further, the '039 patent fails to enable the use of chloroquine to treat Parkinson's 
Disease because it teaches a mechanism of action that would worsen 
Parkinson's symptoms. The way results were evaluated in the '039 patent 
involved measuring spectrin breakdown following damage to the brain caused by 
kainate infusion into the brain or tying off blood vessels in rodent models. The 
use of spectrin breakdown measurement to evaluate results of administration of 
the therapeutic compounds was based on the patentee's theory that ischemia 
results in spectrin breakdown (col. 7, lines 41-43), and that this spectrin 
breakdown is caused by excitatory amino acids (EAA) which lead to calcium- 
related neuronal death (col. 1 , lines 40-60 and col. 3, lines 55-65). The 
treatment taught in the patent was designed to prevent calcium from entering the 
cells (col. 2, lines 35-42, paragraph bridging columns 8 and 9) and thereby 
prevent necrosis. 

However, it is known to the art that the use of calcium channel blockers as taught 
in the '039 patent exacerbates Parkinson's Disease. (See Abstracts of 
Takahashi, A. and Murakami, M. (1993), "Drug-induced movement disorders," 
Nippon rinsho 51(11):2929-2934; Garcia Ruiz PJ, et al. (1992), "Cinnarizine- 
induced parkinsonism in primates," Clinical neuropharmacology 15(1 ): 19-26; 
Negrotti A., et al. (1992), "Calcium-entry blockers-induced parkinsonism: possible 
role of inherited susceptibility," Neurotoxicology 13(1 ):261 -264; Kuzuhara S.L., et 
al. (1989), "Parkinsonism, depression and akathisia induced by flunarizine, a 
calcium entry blockade— report of 31 cases," Rinsho shinkeigaku 29(6):681-686, 
submitted herewith as Exhibit C.) This is another reason why one skilled in the 
art would consider that the disclosure of the '039 patent does not enable the use 
of chloroquine for treating Parkinson's Disease. 



11 



Application No. 10/616,692 
Amendment dated September 1 , 2006 
Reply to Office Action of IVlarch 1 , 2006 

The '039 patent does not even enable the use of chloroquine for treating cerebral 
ischemia, the condition it is primarily concerned with (see its claims). The 
Declaration by Dr. Patricia L. Stranahan, M.D., Ph.D., an experienced pathologist 
and professor of pathology, submitted in the parent application (now Patent No. 
6,41 7,1 77, provides her expert opinion that the '039 patent does not enable the 
use of chloroquine to treat necrosis due to cerebral ischemia. This Declaration is 
submitted herein as Exhibit D.; however, rather than including her voluminous CV 
as an attachment to said Declaration, a brief biographical summary of her 
education and experience is provided, taken from her University website. 

The examples in the '039 patent show treatment of brain tissue with mepacrine 
prior to or at the time of damaging the tissue with kainate or tying off blood 
vessels to simulate cerebral ischemia (the patent asserts that chloroquine can be 
substituted for mepacrine). 

Neural damage, e.g. resulting from a five-minute occlusion, would not be 
expected to show up until about 7-28 days after cutting off blood flow. However, 
in the '039 patent, results were evaluated only 24 hours after the event in rats 
and 4 to 6 days after the event in gerbils, while the art teaches that neural 
protective effects seen earlier than 7-28 days after the occlusion tend to 
evaporate-indicating a mere postponement of injury rather than real protection. 

Further, rats and gerbils, the animals in which results in the '039 patent were 
generated, are not good animal models for cerebral Ischemia in humans. Gerbils 
are notorious for false positive results in studies involving neural protection, and 
both rats and gerbils are poor models for cerebral ischemia because reperfusion 
injury (which occurs in humans by 24 hours, at about 50%) does not occur in 
rodents. 
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It is well recognized in the art that as a practical matter in cerebral ischemia, 
treatment is not undertaken until at least about 6 to about 24 hours after the 
event. 

Pretreating patients for cerebral ischemia, as was done in the examples of the 
'039 patent, is not possible because these events are unpredictable. 

Treating patients for cerebral ischemia within less than about ten to fifteen 
minutes after the event is also not possible because typically patients have not 
reached a treatment facility within such a short period of time. 

Further, those of skill in the art are aware that chloroquine causes hypotension 
and psychiatric effects such as hallucinations. This is another reason why 
medical personnel who are treating patients for cerebral ischemia would not 
consider it reasonable to administer chloroquine, and in any event would not 
administer it before a diagnosis had been made. 

Moreover, the art as a whole teaches that administration of chloroquine for 
treatment of cerebral ischemia after the first ten minutes will damage the neurons 
through nitric oxide generation rather than having a protective effect. 

As is known to the art (see Stranahan Declaration), cerebral ischemia 
immediately begins a cascade in which cytokines tumor necrosis factor alpha 
(TNF-a) and interleukin-6 (IL-6) are induced. These degrade Inhibitor kB-q (I-kB- 
a) which inhibits production of nuclear factor kB (NF-kB). NF-kB stimulates an 
inflammatory cascade producing O2" and other reactive oxygen species such as 
NO and ONOO" which cause extensive neural damage. Eventually, after NF-kB 
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reaches the cell nucleus, it acts to cause production of I-kB-q messenger RNA to 
produce the inhibitor I-kB-q and damp down the inflammatory response and 
production of reactive species, however, not before a great deal of neural 
damage has been done. 

Chloroquine is a potent inhibitor of TNF-a and IL-6. If administered prior to the 
beginning of the cytokine cascade initiated by a cerebral ischemic event, 
chloroquine prevents degradation of l-KB-a which inhibits NF-kB and prevents 
formation of the reactive species which are so damaging to neurons. 

However, if chloroquine is administered after the ischemic event, when cytokine 
production has been initiated (which happens immediately) it prevents synthesis 
of I-kB-q, thus allowing enhanced, unchecked production of NF-kB and enhanced 
production of damaging reactive species. Research shows that l-KB-a is 
completely gone within 15 minutes after chloroquine administration. 

Thus, given before an ischemic event, chloroquine can prevent neural damage; 
given after an ischemic event, it enhances neural damage. 

So the only way chloroquine could function as an effective treatment for cerebral 
ischemia would be to administer it before the event, or within about ten to fifteen 
minutes after the event, i.e. before production of cytokines leading to production 
of reactive oxygen and nitric oxide species begins. If it is administered before the 
event, it will prevent production of these harmful species and consequent neural 
damage. Administration of chloroquine after the event will enhance neural 
damage by preventing synthesis of I-kB-q. 
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From this it can be seen that when chloroquine is administered before the event, 
as in the '039 patent, it will prevent neural damage by preventing degradation of 
I-kB-q, and administration of further chloroquine after the event will not have any 
further effect because although it prevents synthesis of more I-kB-q, more I-kB-q 
is not needed because the I-kB-q already present has not been degraded. 

Therefore, the '039 patent, which is based on experimental evidence showing 
treatment before or simultaneously with neuronal damage, does not enable the 
treatment of cerebral ischemia using chloroquine because in practice chloroquine 
cannot be administered before the event or within less than about six hours after 
the event. If it is administered later than that it will further damage the cells. 

The teachings of this patent therefore do not enable one skilled in the art, who is 
aware of the foregoing harmful effects of chloroquine, to treat cerebral ischemia 
using chloroquine. 

Thus, the '039 patent, as a non-enabled reference, is not property cited as a 
reference against the present disclosure. 

The '836 Patent does not enable, and in fact teaches against 
treatment of Parkinson's Disease using cimetidine. 

It will be shown that the '836 patent does not enable, and in fact would teach one 
skilled in the art that cimetidine in the dosages described in that patent is not 
effective against movement disorders, and that in fact it is a cause of movement 
disorders. 
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The '836 Patent contains contradictory teachings regarding 
cimetidine, including teaching that cimetidine reduces 
locomotor activity. 

In the paragraph bridging columns 3 and 4, citing an earlier publication, 
the patent teaches that cimetidine had been shown to reduce locomotor 
activity. Reduction of locomotor activity is not desirable in the treatment of 
Parkinson's patients, whose motor functions tend to "freeze." (See also, 
Takahashi, A. et al. (1993), "Drug-induced Movement Disorders," Nippon 
rinsho (JAPAN) 51(1 1):2929-34 - Exhibit C, first Abstract.) Levodopa and 
other dopamine agonists used to treat Parkinson's increase locomotor 
activity. Although the patent names cimetidine (in only one place) as a 
compound related to famotidine that would be useful to treat movement 
disorders, it provides no data to overcome the art-known reduction of 
locomotor activity caused by cimetidine. Thus, one skilled in the art would 
conclude that the preponderance of scientific evidence disclosed in this 
patent indicates that cimetidine would not be useful to treat Parkinson's 
Disease. 

Note that the '836 patent also discloses at col. 4, lines 55-56 that: "No 
motor effects of these compounds had been documented prior to the 
present invention." This is in direct contradiction to the citation in the 
patent of prior art showing that cimetidine had been shown to reduce 
locomotor activity. This would indicate a lack of focus on cimetidine (as 
opposed to famotidine, the only compound actually tested), and one 
skilled in the art would reasonably conclude that the "related compounds" 
had only been included in the patent disclosure for the sake of broadening 
the patent, and that nothing was actually known about their efficacy. 
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Further, the '836 patent teaches that famotidine and related compounds such as 
cimetidine are administered in conjunction with the subject's previous treatment 
regimen (paragraph bridging cols. 8 and 9). Thus it would not be clear to one 
skilled in the art that the reported improvement in symptoms was due to the 
famotidine. 



The '836 patent fails to claim treatment of Parkinson's. 

The next-to-last clause of claim 1 specifically excludes Parkinson's 
Disease from the list of conditions treated by famotidine or a famotidine- 
related compound. 



The patent '836 patent discloses dosages that, applied to cimetidine, 
would be toxic and cause movement disorders. 

Exhibit E, a printout from the MicroMedEx database, Section 4, states that 
famotidine is 40-60 times more potent than cimetidine. See also Exhibit F, 
a printout from the MicroMedEx database. Section 4.4. Also see Exhibit G, 
a comparative chart printed out from the MicroMedEx database comparing 
dosages of famotidine and cimetidine. The '836 patent teaches dosage of 
compounds related to famotidine as follows: 



An equivalent amount of a famotidine-related compound 
refers to an amount of the famotidine-related compound 
having essentially the same functional activity as the 
specified amount of famotidine. The determination of what 
constitutes an "equivalent amount" of a famotidine-related 
compound may take into consideration how the potency and 
bioavailability of the famotidine-related compound compares 
to the potency and bioavailability of famotidine. For example, 
if a famotidine-related compound has twice the potency and 
the same bioavailability characteristics as famotidine, then if 
an initial dose of between 20-160 mg famotidine is 
recommended, the recommended initial dose of the 
famotidine-related compound would be 10-80 mg per day. 
[Col. 8, lines 18-32.] 
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Since famotidine is 40 to 60 times as potent as cimetidine, it would liave to 
be administered in dosages of 800 to 9600 mg per day to provide 
bioavailability equivalent to famotidine bioavailability. This is outside the 
range of effective dosages for cimetidine disclosed and claimed herein, 
i.e., 400 - 600 mg per day (Specification, page 15, third full paragraph). 

Administering cimetidine in dosages of 800 mg per day and higher would 
be likely to cause toxic effects, especially in Parkinson's patients who are 
generally elderly. Exhibit H, "M. Sonnenblick, et al. "Neurological and 
psychiatric side effects of cimetidine — report of 3 cases with review of the 
literature" discloses that at doses of 800 to 1200 mg per day, cimetidine 
caused confusion, psychomotor restlessness, hallucinations, 
disorientation, stupor, coma, convulsions, neurological deficits and 
neuropathies. Exhibit I, M.E. Edmonds, etal. (1979), "Cimetidine: does 
neurotoxicity occur?," Report of three cases," Journal of the Royal Society 
of Medicine 72:172-175, discloses that adverse neurotoxic effects 
occurred with cimetidine dosages of 600 to 800 mg per day. 

One skilled in the art would therefore hesitate to use cimetidine at the 
dosages required by the '836 patent to treat Parkinson's patients. By 
teaching the use of such high doses of cimetidine, the '836 patent teaches 
away from the use of cimetidine for treatment of Parkinson's Disease. 

One skilled In the art would discredit the teachings of the '836 
patent with respect to cimetidine. 

As discussed above, the '836 patent contains self-contradictory 
statements about cimetidine's effectiveness, which would cause one 
skilled in the art to discredit its teaching that cimetidine would be useful to 
treat movement disorders. In addition, in the paragraph bridging columns 
7 and 8, the '836 patent teaches that famotidine-related compounds may 
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be administered in conjunction witfi otfier agents including trihexyplienidyl 
fiydrocliloride, benztropine mesylate, biperiden lactate and 
diphenhydramine hydrochloride. In several publications that show that 
cimetldine causes movement disorders (Exhibit J, Romisher, S. et al. 
(1987), "Tagamet®-lnduced Acute Dystonia," Annals of Emergency 
Medicine 1162:115-117, and Exhibit K, Peiris, R. and Peckler, B.F. (2001), 
"Cimetidine-lnduced Dystonic Reaction," The Joumal of Emergency 
Medicine 21(1):27-29), these compounds are reported as being 
administered as antidotes to movement disorders caused by cimetidine. 
To administer a compound known to cause a movement disorder in order 
to treat a movement disorder would be considered ridiculous to one skilled 
in the art. This folly is compounded by the teaching in the '836 patent that 
cimetidine should be co-administered with its known antidotes. Thus one 
skilled in the art would discredit the teachings of the '836 patent with 
respect to cimetidine. 

The art as a whole teaches against administering chloroqulne with 
cimetidine for the purposes recited in the '836 patent. 

The '836 patent defines its effective compounds as H2 antagonists (col. 5, 
lines 42-43). The patent also discloses in section 2.4, bridging columns 3 
and 4, that other histamine antagonists have been used to treat 
Parkinson's Disease. However, chloroqulne has the opposite effect, in that 
it potentiates histamine. Exhibit L, abstract of Pacifici, G.M. et al. (1992), 
"Histamine N-methyl transferase: inhibition by drugs," British Journal of 
Clinical Phamnacology 34(4):322-327, is one of a number of articles that 
shows that choroquine inhibits histamine N-methyl transferase. As is 
known in the art, histamine N-methyltransferase inactivates histamine. 
See Exhibit M, abstract of K. Yamauchi, et al. (1994), "Stmcture and 
function of human histamine N-methyltransferase: critical enzyme in 
histamine metabolism in ainway," Am. J. Physiol. Lung Cell Mol. Physiol 
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267:L342-L349. Thus, inhibition of N-methyl transferase by chloroquine 
would upregulate histamine, thereby producing an effect exactly opposite 
to the effect desired by the '836 patent, of antagonizing histamine. Thus, 
one skilled in the art, knowing the effects of both cimetidine and 
chloroquine on histamine metabolism, would not wish to combine a 
reference teaching the use of cimetidine as a histamine antagonist for 
treating Parkinson's with a reference teaching administering chloroquine. 

Thus, not only is there a lack of motivation in references for combining 
them, there is positive teaching in the art that the references should not be 
combined. No prima facie case of obviousness has therefore been made 
out. 

The art lacks motivation for mixing, linking or complexing 
chloroquine compounds with any targeting agent. 

The art does not teach the use of chloroquine compounds with targeting agents 
for any purpose. None of the cited art teaches, suggests, or suggests a need for 
using a targeting agent to provide enhanced amounts of chloroquine to the brain. 
In fact, as discussed below, the art as a whole teaches against the use of such 
targeting agents. As discussed above, the '039 patent teaches a mechanism of 
action (inhibiting necrosis by reducing calcium uptake by cells) which would 
worsen Parkinson's symptoms, the Patent and Trademark Office has determined 
on the record that the disclosure of the '039 patent does not enable treatment of 
Parkinson's. The Di Rocco patent contains no suggestion of using chloroquine 
with famotidine orfamotidine-related compounds such as cimetidine to improve 
symptoms of Parkinson's Disease. 



20 



Application No. 10/616,692 
Amendment dated September 1, 2006 
Reply to Office Action of March 1 , 2006 

Even if the '039 patent enablingly taught the use of chloroquine to treat cerebral 
ischemia in the substantia nigra and at dopamine neurons (which it does not), 
this would not provide motivation for adding a targeting agent to chloroquine to 
target it to these areas, for the following reasons: 

The substantia nigra is already known to be a target for chloroquine. Thus one 
skilled in the art would not consider it necessary to provide additional chloroquine 
to the brain through the use of a targeting agent. As shown in Donatelli, P. et al. 
(1994), "Stereoselective inhibition by chloroquine of histamine N- 
methyltransferase in the human liver and brain," Eur. J. Clin. Pliarmacol. 47:345- 
349 (of record), chloroquine is targeted to the brain without the use of targeting 
agents. Further, Lowrey, A.H. et al. (1997), "Modeling Drug-Melanin Interaction 
with Theoretical Linear solvation Energy Relationships," Pigment Cell Res. 
10:251-256 (of record) teaches (p. 251, col. 1) that neuromelanin is found in the 
substantia nigra, and (p. 255, cols. 1-2), percent uptake of chloroquine by 
melanin is 85.5%. 

Since the brain, and in particular the substantia nigra, is already a very efficient 
target for chloroquine, one skilled in the art would not be motivated to add a 
targeting agent to chloroquine to target it to the brain. 

The '039 patent contains no suggestion that the dosages of chloroquine it 
teaches are insufficient. Thus one skilled in the art would not consider an 
additional targeting agent necessary. The '039 patent does not indicate that 
providing appropriate dosages of chloroquine requires any special consideration. 
In fact, it refers to "skill in the art" for determining appropriate dosage amounts 
(col. 8, lines 56-60). Since the '039 patent teaches administration of chloroquine 
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without targeting agents, teaches that such administration is sufficient, and fails 
to suggest any necessity that the amount of chloroquine reaching the brain 
should somehow be enhanced, it fails to motivate one skilled In the art to 
combine chloroquine with a targeting agent. 

Publications teaching use of chloroquine to treat brain disorders do not suggest 
the necessity for using targeting agents. Neither the '039 patent nor other 
patents or publications which describe the use of chloroquine compounds to treat 
brain conditions suggest the necessity for use of a targeting agent to target 
chloroquine to the brain. Such publications include the following, all of record 
herein: U.S. Patent 5,624,938 (of record); Shields, D.C., et al. (1999), "A putative 
mechanism of demyelination in multiple sclerosis by proteolytic enzyme, calpain," 
Proc. Natl. Acad. Sci. USA 96:1 1486-1 1491 , which teaches use of chloroquine to 
treat multiple sclerosis; Rosner, I. And Legros, J. (1967), "Hydroxychloroquine 
and cortical resistance to anoxia due to asphyxia," Therapie XXII:355-360, which 
suggests use of hydroxychloroquine to correct post-anoxic motor disturbances of 
Ischemic origin, but does not teach or suggest the need for a targeting agent; 
Sharma, O. (1998), "Effectiveness of Choroquine and Hydroxychloroquine in 
Treating Selected Patients With Sarcoidosis with Neurological Involvement," 
Archives of A/euro/ogy 55(9): 1248-1 254, which suggests the use of choroquine 
compounds to treat sarcoidosis, but does not suggest that a targeting agent is 
necessary; Hagihara, N., et al. (2000), "Vascular protection by Choroquine during 
Brain Tumor Therapy with Tf-CRM107," Cancer Research 60:230-234, which 
suggests the systemic administration of chloroquine for intracerebral 
chemotherapy, but does not suggest that a targeting agent is necessary; Aisen, 
P.S. (1997), "Inflammation and Alzheimer's disease: mechanisms and 
therapeutic strategies," Geronto/ogy 43(1 -2):1 43-1 49 and related grant abstracts, 
which suggest the use of chloroquine for treating Alzheimer's, but do not suggest 
any need for targeting agents. 
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It is submitted that the work of these numerous reputable scientists, whose peer- 
reviewed publications do not suggest the need for targeting agents when treating 
brain conditions with chloroquine, would teach one skilled in the art that targeting 
agents for chloroquine are not required when chloroquine is to be used to treat 
areas of the brain. Thus, the skilled worker would not be motivated to combine 
chloroquine compounds with targeting agents. 

Chloroquine is known to the art to have severe psychiatric side-effects. 
Numerous publications provide evidence that chloroquine has severe psychiatric 
side effects. See, e.g., the following publications, which are of record herein: 
Good, M.I. and Shader, R.I. (1982), "Lethality and behavioral side effects of 
chloroquine," Journai of Clinical Psychopharmacology 2{\)AQ-A7; Good, M.I. and 
Shader, R.I. (1977), "Behavioral toxicity and equivocal suicide associated with 
chloroquine and its derivatives," American Journal of Psychiatry ^3A{^)•.^QQ-QQ\ 
Bhatia, M.S. (1991), "Chloroquine-induced psychiatric complications," British 
Journal of Psychiatry ^59{Now)■.735 (Abstract); Lovestone, S. (1991), 
"Chloroquine-induced mania," British Journal of Psychiatry ^59{Ju\):^64-^ 65 
(Abstract); Garg, P., et al. (1990), 'Toxic psychosis due to chloroquine: Not 
uncommon in children," Clinical Pediatrics 29i8)A48-450; Bhatia, M.S. et al. 
(1988), "Capgras syndrome in chloroquine induced psychosis," Indian Journal of 
Psychiatry 30{3):3^^-3^3 (Abstract); and Tedeschi, M. (1983), "A case of acute 
psychosis due to Chloroquine," Information Psychiatrique 59(9):1 191-1 197 
(Abstract). 

In view of all these publications showing how dangerous it is to administer 
chloroquine to the brain, one skilled in the art would believe potentiating the 
action of chloroquine in the brain was contraindicated. [It should be noted that 
because Parkinson's patients have lost over 80% of their dopaminergic neurons, 
use of a potentiating agent in the present invention does not generally lead to 
such psychiatric side effects.] 
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It is known to the art that plasma levels of chloroquine are correlated to 
effectiveness of chloroquine in protecting against administration of toxic MPP+ to 
the brain. D'Amato, R.J. et al. (1987), "Evidence for neuromelanin involvement in 
MPTP-induced neurotoxicity," Nature 327:324-326 (of record), correlated 
protection of monkeys from motor effects of MPTP administration with plasma 
levels of pre-administered chloroquine. Golden, G.T., "Systemic Chloroquine 
Protects Against Striatal Dopamine Depletion Induced by Unilateral Intra-Nigral 
MPP Injection in Rats," (Abstract of talk before Society for Neuroscience, 1992, 
believed unpublished) (of record) disclosed that ip administration of chloroquine 
reduced dopamine depletion in rat brains subsequently injected with MPP+. 
(MPP+ administered to healthy animals mimics symptoms of Parkinson's.) 

Since the art teaches that systemic levels of chloroquine correlate with desirable 
effects in the brain when challenged with MPP+, one skilled In the art would be 
motivated not to administer a brain-targeting agent (which would reduce systemic 
chloroquine levels). 

Increasing brain choroquine levels after an ischemic event leads to severe nitric 
oxide damage. As shown in the Stranahan Declaration submitted herewith, 
shortly after an ischemic event, a cascade is initiated which causes nitric oxide 
damage to brain cells when chloroquine is administered. Treatment of such 
events normally occurs after this cascade is well underway. Treatment with 
chloroquine compounds in accordance with normal timing for treatment would 
therefore cause severe nitric oxide damage to brain cells. Thus, one skilled in the 
art would be motivated to not administer chloroquine, and certainly not to 
increase brain damage by increasing the amount of choroquine in the brain with 
a targeting agent. [Note that in Parkinson's this cascade resulting in nitric oxide 
damage is not initiated, and therefore is not exacerbated by administration of 
chloroquine.] 
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For all the foregoing reasons, one of skill in the art would not be motivated to 
combine a targeting agent with chloroquine compound. In fact, one of skill in the 
art would be motivated to avoid such a combination. Thus, no prima facie case 
of obviousness has been, or can be, made out, and it is respectfully submitted 
that the rejections under Section 103 be withdrawn. 



The Rejection Under Section 103(a) Over Bussev. Lim et al. and Df Rocco. 
et al. 

Claims 1-13 have been rejected under 35 U.S.C. 103(a) as allegedly being 

unpatentable over Bussy, R. K., Editor-in-Chief, Merritt's Textbook of Neurology, 

Ninth Edition, pages 713-730 in view of Lim, L. Y. et al. of Clinical and 

Experimental Pharmacology & Physiology 12, 527-531 , 1985 in further view of Di 

Rocco et al. of U.S. Patent No. 5,496,836. The Office Action states: 

Bussy, R. K. teach of treating parkinsonian syndromes, namely 
Parkinson's Disease and drug-induced Parkinsonism, which are 
movement disorders, (see page 713-716 and 727-730). In addition, 
Bussy, R. K. teach of various therapeutic treatments for Parkinson 
Disease, namely anticholinergics, antihistamines, and 
antidepressants, including serotonin-uptake inhibitors, (see page 
722), which provides the skilled artisan with motivation to utilize 
various types of compounds to treat paricinsonian syndromes, 
namely Parkinson's Disease and drug-induced Parkinsonism. Lim 
et al. teach that compounds possessing the quinoline nucleus, 
including chloroquine, have long been associated with 
anticholinergic activity, (see page 527). Moreover, Lim, L. Y. et al. 
provide the skilled artisan with the notion that compounds 
possessing the quinoline nucleus, including chloroquine, have long 
been associated with anticholinergic activity. Di Rocco et al. teach 
of treating movement disorders, such as Parkinson's Disease, with 
the administration of cimetidine, (see column 5, lines 20-45 and 
from column 6, line 23 to column 7, line 1 1). It is prima facie 
obvious to combine two compositions each of which is taught by 
the prior art to be useful for the same purpose, in order to forni a 
third composition to be used for the very same purpose. The idea of 
combining them flows logically from their having been individually 
taught in the prior art." In re Kerkhoven, 626 F.2d 846, 850, 205 
USPQ 1069, 1072 (CCPA 1980). Moreover, it is well within the 
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level of the skilled artisan to determine optimal modes and methods 
of administration as well as the procedures for making 
pharmaceutical compositions having the optimum therapeutic 
dosage while minimizing adverse and/or unwanted side effects. 

This rejection is respectfully traversed. Lim et al. show that chloroquine and 

related compounds inhibit acetylcholinesterase. It does not teach that these 

compounds are associated with anticholinergic activity. In fact the teachings of 

Lim et al. would lead one to believe that chloroquine and related compounds 

were not associated with anticholinergic activity. An acetylcholinesterase 

inhibitor is, as defined in the art is: 

Acetylcholinesterase inhibitors (AChEls): A class of drugs that 
block the action of the acetylcholinesterase enzyme in the synaptic 
cleft, therefore increasing the level of acetylcholine in the 
brain." [Emphasis added.] 

Anticholinergic activity is defined as: 

Anticholinergic drugs: A group of drugs that block the effects of 
acetylcholine on nerve cells. [Emphasis added.] 

These definitions are taken from the following website: 
http://www.dementia.com/aldisplav.ihtml?itemname=d alossarv#al AChEls . 
A copy of the relevant portion of the website is attached as Exhibit N with the 
above definitions highlighted. 

By showing that chloroquine compounds are inhibitors of acetylcholinesterase, 
Lim et al. show that they increase the level of acetylcholine in the brain. This 
would obviously have exactly the opposite effect of a drug that blocks the effects 
of acetylcholine on nerve cells (an anticholinergic drug). Therefore, the Lim et al. 
reference teaches away from the use of chloroquine as an anticholinergic. 

Moreover, Bussy teaches only that certain anticholinergics have been used as 
treatments for Parkinson's Disease, namely trihexyphenidyl, benztropine, 
ethopropazine, biperiden, cycrimine, and procyclidine. It does not teach that any 
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anticholinergic drug is useful as a treatment for Parkinson's Disease, nor that 
chloroquine is an anticholinergic drug. When combined with Lim et al., the 
references teach away from the use of chloroquine compounds to treat 
Parkinson's Disease. 

It Is well-settled that a reference that teaches against a claimed element cannot 
be used to formulate an obviousness rejection. (See, e.g., Mitsubishi Elec. Corp. 
V. Ampex Corp. 190 F.3d 1300, 51 U.S.P.Q.2d 1910 (CAFC 1999).) Moreover, 
there is no motivation to combine the references. Thus no prima facie case of 
obviousness has been made out. 

Moreover, as shown above with respect to the rejection based on Roberts-Lewis 
et al. and Di Rocco et al., the alleged Di Rocco teaching that cimetidine is useful 
as a treatment for Parkinson's Disease, taken in light of the file history of the 
patent in which it occurs, tums out not to be credible. Thus this reference would 
not be relied upon by one skilled in the art as a suggestion that cimetidine would 
be useful in the treatment of Parkinson's Disease. In fact, cimetidine Is not used 
as a treatment for Parkinson's Disease perse In the present Invention. Rather, 
as claimed, It Is used as a peripheral metabolism inhibitor of the chloroquine 
compound so that more of the chloroquine compound reaches the brain. 

Furthermore, in view of the state of the art, one skilled in the art would not be 
motivated to administer chloroquine and cimetidine simultaneously. Submitted as 
Exhibit O hereto is a printout from the drug Interaction database of MIcroMedEx 
downloaded on December 20, 2005, showing that concurrent use of the 
combination of chloroquine and cimetidine is contraindicated based on 
documentation rated "GOOD" and showing a severity rated "MAJOR." This 
combination can result in agitation seizures and cardiac arrest. [See the entry 
bridging pages 2 and 3 of the printout.] 



27 



Application No. 10/616,692 
Amendment dated September 1 , 2006 
Reply to Office Action of March 1 , 2006 

Based on this clear teaching against concurrent administration of chloroquine 
and cimetidine in the literature, it is submitted that one skilled in the art would not 
be led by the cited references to combine these compounds. Thus no prima facie 
case of obviousness can be made out. (Applicant combines these compounds 
using lower dosages of both than taught in the art for administration of either 
compound. Specifically, the cimetidine dosages taught in the Di Rocco patent 
would be toxic, and would be likely to cause movement disorders. Applicant uses 
cimetidine to increase the bioavailability of chloroquine to the melanized neurons 
in the brain, and not directly as a therapeutic agent.) 

It is therefore submitted that no prima facie case of obviousness has been made 
out, and that even if it had been, the references when combined do not teach the 
present invention. Withdrawal of the rejection is therefore respectfully requested. 

The Double Patenting Rejection 

The claims have been provisionally rejected for nonstatutory double patenting 
over the claims of Serial No. 10/192,414. The Office Action states that a timely 
filed terminal disclaimer in compliance with 37 CFR 1.321 (c) may be used to 
overcome the rejection under 37 CFR 1 .130(b). A Terminal Disclaimer is 
submitted herewith, thus overcoming the rejection. 

Conclusion 

This application appearing to be in condition for allowance, passage to issuance 
is respectfully requested. Exhibits A-0, a Terminal Disclaimer, a PTO/SB-96, and 
a Petition for Extension of Time of three months is submitted herewith, along with 
a substitute SB-08a form and legible copies of references lined out on the Form 
PTO 1449 received with the Office Action. 
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Please deduct all fees required Including fees for further extensions of time if 
needed, from deposit account 07-1969. 



Greenlee, Winner and Sullivan, P.C. 

4875 Pearl East Circle, Second Floor 
Boulder, CO 80301 
Telephone: (303) 499-8080 
Facsimile: (303) 499-8089 
E-mail: winner@areenwin.com 

Attorney docket No. 47-OOB 
September 1 , 2006 



Respectfully submitted. 




Ellen P. Winner 
Reg. No. 28,547 
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\ 1 1. A method for inhibiting neuronal cell death in a 

/ 2 mammal resulting from a dis^der of the central or 

3 peripheral nervous sys^:^ comprising administering to said 

4 mammal a neuronal c^ll death inhibitng amount of a 

5 preparation comprising any of mepacrine, chloroquine, or 

6 hydroxychlorojjGine, said preparation being essentially free 

7 of colchici 

/ / 

1 2. The method of claim 1, wherein said cell death 

2 is th^result of a calcium related disorder. 

1 ''3. The method/of^ilaim 1, wherein said disorder is 

2 Alzheimer's disease. / 

A, The method of claim 1, /herein said disorder is 
any of stroke ischemia, anoxia, h^oxia, or hypoglycemia. 

y ^ / 5 . The method of claim y, wherein said disorder is 

2 any of Parkinson's disease, Huntington's disease, AIDS 

3 dementia, epilepsy, motor neuron diseases, peripheral nerve 

4 degeneration, or head or spinal cord injuries. 

1 ^6. The method of cy&im 1, wherein said cell death 

2 occurs in the hippocampus,/ 

1 f 1. The method of /claim 1, wherein said cell death 

2 occurs at a cholinergic meuron, 

1 

2 occurs in the substantia nigra. 



9. The method of claim 1, where ii/ said cell death 
occurs at a dopaminergic neuron. 

/ 10. The method of claim 1, wl)4rein said cell death 
2 occurs in the basal ganglia. 

1 x 11. The method of claim l/ wherein said cell death 

2 occurs at a neuron that comprise^ a nerve growth factor 

3 receptor . 



/12. The method of cl^im 1, wherein said cell death 
occurs in the spinal cord. 



f 13. The method of /claim 1, wherein said cell death 
occurs at a motor neuron./ 



14. The method /of claim 1, wherein said cell death 
occurs at a GABAergic neuron. 



/ 15. The method of claim 1, wherein said cell death 
occurs in a subcortical neuron. 



/16. The mefthod of claim 1, wherein said cell death 
occurs in the ventral forebrain. 



1 17. The method of claim 3/; further comprising 

2 administering to said mammal a nifeuronal cell death inhbiting 

3 amount of a compound which blocks ea^qjitatory amino acid 
actions or calcium channel activity. 

18. The method of c^laim 17, wherein said compound 
comprises any of flunarizjme, verapamil, nimodipine, or 
nifedipine. 



- 20 - 

1 '19. The method of claim 17, vherein said compound 

2 comprises an antagonist to any of an excicatory amino acid 

3 receptor, an angiotensin II receptor, o/ a bradykinin 

4 receptor. / 

1 '20. The method of claim 1, jwherein said preparation 

2 is administered after the onset of/said disorder. 

1 - 21. The method of claim/l, wherein said preparation 

2 is administered within one houir of the onset of said 

3 disorder. / 

1 '22. The method of Aaim 1, wherein said cell death 

2 occurs at a cell that has ^een subjected to ischemia, 

3 hypoxia, anoxia, or hypoglycemia. 

1 ' 23. A method c^f inhibiting non-neural cell death 

2 from ischemia in a mSLsmal comprising administering to said 

3 mammal a cell death/inhibiting amount of a preparation 

4 comprising any of /mepacrine, chloroquine, or 

5 hydroxychloroquine. 

1 24. The method of clfeiiji 23, wherein said 

2 preparation is essentially tri&yOt colchicine. 

1 25. The method of claim /23, wherein said cell death 

2 occurs in muscle tissue. / / 

1 26. The method of clatim {2, ypdr&in said cell death 

2 occurs in smooth muscle tissue. 



/ 27. The method of cla 
occurs in cardiac tissue. 



21 - 

im 23, wh^ein said cell death 



^ 28. The methyk of claim 1, wherein said cell death 
occurs in the corte/. 
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EXAMINKK'S ACriON 



Serial Mo. ij / .' Lt'^n^r^B 
Art Unit ISO' 5 



Restriction to one of the following inventions is r..q,u.r,^r^ 
under 35 U.. K„C. § 12I: 

- <^^— to c„n,po.:,,ti.o,n:, nh . b t u ,,, 
neural cell de.th and i.ethod of using .a.d composition... 

II. Claims 18-22, drawn to a combination of the active 
ingredients of group I and Calcium channel blockers to prevent 
neural cell death. 

in. Claims 18-22, drawn to a combination of the active 
ingredients of group I and compounds effective in blocking th. 
binding sites of neurol ogi call y active amino ac.d analogues to 
prevent neural cell death. 

During a telephone conversation with Paul T. Clarf. on Augu.t 
5, 1991 a provisional election was made with traverse to 
prosecute the invention of group I, claims 1-16 ^nrl •::.-^„c.s 
Affirmation of this election must be made by applicant in 
responding to tHis Office action. Claims 17-22 are withdrawn 
from further consideration by the Examiner, 37 C.F.R. § l,142(b:., 
as being drawn to a non-elected invention. 
35 U.S.C. ^ 101. reads as follows: 

and useful improvement thereof, may obtain ^ nii ^ 
therefore, subject to the .-nn.i M - , > f^^'^^' ^- paL^.-nt 

this title". " ■" ^'-1-1'^^ ^*nd i' equx r em*-nt . f 

Claims 1-16 are rejected under 35 U.S.C. i 101 because the 
invention as disclosed is inoperative and therefore lacks 



( 



Serial Mo,. 07/838598 
Art Unit 1205; 

ut i 1 i ty . 

The cla.n,.. ..i- nu.„ m ■ .u „j . t m ...t.bl- 

'"^'^^"^^ -Ui.„,., b.,l. r.n L... 3h... „ h I, .h,„w,i 

-n-. Lj w .uj jn-.i II,,. maladies ^€.t t.jrlh it, K,.. in<s,t.,t,l ,Ua 

Claims 1 and 6-16 are rejected under 35 U.S.C. § U2, firs 
paragraph, ai. the discloEiiure is enabling only for clauns li,„:tte 
tu treatment of various necrotic conditions. See M.F=^.E»P 
i ?i 706 . 03 <; n ) an d 706 .. 03 C z ) . • 

Llai.MS 1-lf, ..f,d .J-.b ,r.^ ^.'j'-. b,^d un<l M ii ^ 

second paragraph, a-j bein>i l nd< f l i , 1 1 f i ' . .,. i |- - 1 | • i 

point out and d,r,tir„-tly 1 .u r„ th.- ^,uh,.., t M„ai..r uh t m ,„p L , , 

regards as the invention. 

Clainis l-lb and 23-28 are rendered indefinite f.-., fHilinq tc 

indicate if the methods are intended to treat or prevent the 

enumerated condi t i ona. 

Claims 2 and 5 are rendered indefinite for failing tc 

specifically set forth the conditions and/or maladies treated. 

Claims 2 and a^ . dir.^ct.^d to the treatment of ajcium r,.lut... 

disorder "moiof neuron diseases", Peripheral nerve d^-gr adat i m ^ 

or head or spinal cord injuries" and as such fail to a| ..•m: i f i r j 1 • 

set forth the embodiments of the instant clavma. 

The following xa a quotation of 3^; U.S.C. § 103 ^hjrh f..;,,. 
the basis for all obviousness rejections set forth in 1 hi 3 O^fi - 
action: ' ^ 

A patent may not be obtained though th.T- invent j.-,. i .-; ,,,,|.. 
Identically disclosed or described as et forth :ii,-ti.u. 



( 



Art Unit {/Cr, 



1^ 1* , . 1 Uu^ ,1111.1 .f,,-,. n. tw.^,.r, M, .uh 
in^ .nhj.., \ ,„,lt,, , wf...l, wn.iM h=*v,^ h^^.-n . ,h . i , I 

;u.;;:,;;'r„.-;:'..rrH-ril;\./r;;,-,;' 

the inv,>nti, was n.aa',:-, 

pn,_,r ar c only under subsection ( f > , ,r Cg', ,-, f cri-ir'l 
matterr and tht^^ .•• lai i„<.,J invent i 



the inventi i: 



by th, 



1'/^' J" t I" ^n obligUi .,t lyhn.ent tht ,' 

U urar, 1-16 jnd ^3 Z& are y^je. ted und.-, JL. IJ '..r. i,,-; 

being MnpatenL.bl e. F.,,n.. et a1 , fun ei J -.nd 1. u ,on et 

in vitw r,r 11, l n, „ t a cu.d EffK,nd .^t al , .11 of re. M,d. 

f..3ney .t .1 te_.rh t h e b en e f . ,. i n 1 t , V . I y ,1 M.. ,1, 

dc^signated c .n.f.. .und., jn pyeventjhfj and tre. . n,j x ,. h. , 

Jun e-t al tc-a.-h tht^ redm-ti.-r 



C'xygen c . .n -;,i,UH|-)t i on y 
neurological tissue treated with the .-lain, desi cin,Tl- --d arfiv 
ingredient.-,. I a. „ ,n et.d tea, h ti.^ • I .1 n, ,Jesi ,,n.t ,.J .nv 
ingredient. ,..|>a,.ity t,,p,,,te,-t «g u nsl da... .,,e due t,,^sh.l„, 
neur,:,l,.T,gi,:al di a,::,r ders . Th*:- skill^-^d -vr+i-u w,-,iild ^ , , |,> . 

m,3tivaL.d t.. ,r„pl,,y tf,, in<,lant .nd 1 - i ,|k-...i, ,. p,,un,|, i,„ l|, 

neural , ,-,nd 1 1 1 , ,n . h.r.in ,.lu...ed. ih w,.,uld l,,ll,.,w the^^t,,^. th.> 
the subje,-.t ...c.tte. herein ,lair..ed U,,n]d f,..ve been Lltavj.-ii^ t th 
skilled artl^.n md py,_,|u.ly j_,_t.,J L,iHl., :i U'^C I ) 

Applicant has n,3t arguod that the claimed pr .:,p,:,r t i ,-,n i ng and 
or dosage an-.,i,unt3 add patentable moment to the recited clair,-,<;. 
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[Drug-induced movement disorders] Takahashi A; Murasaki M Department of Psychiatry, 
Kitasato University School of Medicine. Nippon rinsho (JAPAN) Nov 1993, 51 (11) p2929-34 
ISSN 0047-1852 Journal Code: KIM Languages: JAPANESE Document type: Journal Article ' 
Review; Review, Tutorial Record type: Completed Subfile: INDEX MEDICUS Many drugs have 
been known to cause movement disorders with different mechanisms of action. Most of these 
dmgs interfere with dopaminergic transmission within the basal ganglia. However, numerous 
other drugs are capable of producing movement disorders, whose mechanism is not at all clearly 
understood. Neuroleptic drugs-induced extrapyramidal symptoms such as dystonia, akathisia, 
parkinsonism have been related to sudden imbalance between the striatal dopamine and 
cholinergic systems, causing a relative preponderance of acetylcholine. Some calcium channel 
blockers and H2 blockers induced or aggravated parkinsonism and other extrapyramidal 
symptoms. It has been suggested that calcium channel blockers-induced extrapyramidal symptoms 
are much more common in elderly patients. In H2 blockers induced movement disorders, renal 
and liver dysfunction is the risk factor of them, but the mechanism is not clearly understood. 

Cinnarizine-induced parkinsonism in primates. Garcia Ruiz PJ; Mena MA; Penafiel N; De 
Yebenes JG Department of Neurology, Fundacion Jimenez Diaz, Madrid, Spain Clinical 
neuropharmacology (UNITED STATES) Apr 1992, 15 (2) pl52-4, ISSN 0362-5664 Journal 
Code: CNK Languages; ENGLISH Document type: Journal Article Record type: Completed 
Subfile: INDEX MEDICUS We describe the production of an experimental model of 
parkinsonism induced by cinnarizine (CNZ) in three healthy sylvanna monkeys. The drug 
produced a severe but reversible parkinsonism in all animals. After discontinuation of CNZ, all 
animals recovered but the oldest one was akinetic for 6 weeks. CNZ produced a persistent' 
reduction in HVA and 5-HIAA levels in the CSF. Our data suggest a predominant presynaptic 
effect on DA and 5-HT neurons; and could account for the longstanding parkinsonism induced by 
calcium antagonist in some patients as well as the depression observed in these subjects. 

Parkinsonism associated with calcium channel blockers: a prospective follow-up study. 

Garcia-Ruiz PJ; Garcia de Yebenes J; Jimenez-Jimenez FJ; Vazquez A; Garcia Urra D; Morales B 
Department of Neurology, Hospital Universitario San Carlos, Madrid, Spain. Clinical ' 
neuropharmacology (UNITED STATES) Feb 1992, 15 (1) pl9-26, ISSN 0362-5664 Journal 
Code: CNK Languages: ENGLISH Document type: Journal Article Record type: Completed 
Subfile: INDEX MEDICUS Parkinsonism is a well-known side effect of some calcium channel 
blockers (CCB). Its long-term evolution, however, is unknown. To clarify this issue, we 
performed a prospective follow-up study involving 32 patients diagnosed with CCB-induced 
parkinsonism. After the baseline examination, the CCB were discontinued and serial evaluations 
were carried out according to the same protocol. Despite a global improvement, cognitive and 
mood disturbances subsided slowly, and tremor persisted in most patients. After 1 8 months of 
CCB withdrawal, 44% of patients had depression, 88% had tremor, and 33% still had criteria for 
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diagnosis of parkinsonism. During the survey, only three patients were found to be fiilly 
recovered. The improvement of some clinical symptoms was related to age: Patients younger than 
73 years recovered better than older patients did. Our data indicate that CCB-induced 
parkinsonism is not the benign condition previously thought, and suggest an age-related prognosis 
of this entity. 

Calcium-entry blockers-induced parkinsonism: possible role of inherited susceptibility. 
Negrotti A; Calzetti S; Sasso E Istituto di Neurologia, Universita di Parma, Italy. 
Neurotoxicology (UNITED STATES) Spring 1992, 13 (1) p261-4, ISSN 0161-813X Journal 
Code: OAP Languages: ENGLISH Document type; Journal Article Record type: Completed 
Subfile: INDEX MEDICUS The risk of developing drug-induced parkinsonism (DIP) has been 
related to a number of factors but it remains up to now pooriy defined. The aim of this survey has 
been to evaluate retrospectively the possible role of inherited components in 25 patients with 
parkinsonism induced by chronic exposure to the calcium-entry blockers cinnarizine and 
flunarizine. The finding of higher occurrence of a positive family history for Parkinson's disease 
(PD) and/or essential tremor (ET) and of higher fi-equency of secondary cases with PD and/or ET 
among close relatives of the patients as compared to age-matched controls, suggests the 
involvement of genetic susceptibility in developing this drug-induced disorder. DIP could be 
regarded as a multifactorial disease process resulting fi-om potential neurotoxicity of drugs on a 
background of inherited predisposition. 

[Parkinsonism, depression and akathisia induced by flunarizine, a calcium entry blockade- 
report of 31 cases] Kuzuhara S; Kohara N; Ohkawa Y; Fuse S; Yamanouchi H Rinsho 
shinkeigaku (JAPAN) Jun 1989, 29 (6) p681-6, ISSN 0009-918X Journal Code: DF2 Languages: 
JAPANESE Document type: Journal Article Record type: Completed Subfile: INDEX 
MEDICUS Flunarizine hydrochloride (FZ), a calcium entry blockade, has been used nationwide in 
Japan as a cerebral active vasodilator since October, 1984. The present paper reports 31 cases of 
FZ-induced Parkinsonism, depression and akathisia, referred to our hospital between October 
1986 and September 1988, Out of the 31 patients, four including two with Parkinson's disease and 
one each with progressive supranuclear palsy and olivopontocerebellar atrophy showed worsening 
of their parkinsonian symptoms within a few months after FZ administration. The remaining 27 
patients (7 males and 20 females) newly developed Parkinsonism after treatment with FZ. 
Symptoms appeared one week to two years (mean: 6. 1 months) after starting FZ of a daily dose 
of 10 mg. FZ had been used in 6 patients for cerebrovascular episodes confirmed by clinical 
history or brain CT, and in the remainder, for dizziness, light-headedness, hypertension, amnesia 
or hypochondric neurotic complaints. Akinesia and bradykinesia progressed rather rapidly after 
onset, and patients became unambulatory within several months. Symptoms had worsened, and L- 
dopa, anticholinergic drugs, and bromocriptine had been ineffective until FZ was discontinued. 
Their Parkinsonism was characterized by marked akinesia, bradykinesia, and moderate rigidity 
Masked face was seen in most of them. Tremor was absent at rest, and induced in 12 patients by 
posture and/or action. Sixteen patients were accompanied by depression, and five, by akathisia. 
Improvement began several weeks after withdrawal of FZ, and most patients recovered almost 
completely within a few months although mild rigidity and bradykinesia remained in 
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DECLARATION OF PATRICIA L. STRANAHAN, M J)., Ph.D. 
I PwridaL. smalua, PhD. state as follows: 

Mediane, to^ rccrady accqjtrt tliis w>iot«acot pooi). Prior to this mwrinHacnL I 

^ ^ Demmann of Biology at MoixopoUtan Slt^cSSerf 
Doivcr(i9W-2000) ll«j^Jiddl)ott Regular and Adjim 

SiS^^**^?^ ^ ^ Pathology, PhySol^^ 

Biophyncs, Histology and PailiophysiolOBr (1955,1999). Prior to DceonUM a Piotosor Of 
Pattoiogy, 1 served as a PatliologiBl Jtt both mOitBiy and civUlaa capacities (1978-1^4) I am 
"^^^ ."?■ ^«'«*»8y« Aaffloinic and Clinical (A5CPX I am BoanJ cUEXbte 
ht^ '°^««^»«*^"8«dHcniatopathology. Acow^ofinycunkitim^ttinramS 

I Have tevicwed PWBitNo, 5,430,039 and the cUnma pending in ^ above-captioocd 
application. It » my opinion ii«ttepwiingcWins ate noiobvioiia in view of 
bei^ ffae '039 patatt docs not enable one sidiied ifl tlie ait of 

evcw(3iiaico,cvA)B8ia«clikMapilac. Inaet,-039desBiil3aat«amentra»roocl»tl»atwoTild 
be detnineotai to admliiiatet allowing tbc incidence of is^^ 
peisoossidiiediniiKanaDdlaiowkdgi^IeiniliepailMlogkalca^^ 

Ischenjc eveots fijc tihe foUcming leasons: 

AS is Known 10 a» art, cerebral iachcttOa immediah^ 
m which «ytokxnsa» nimor nccntsis ftcmr alpba (T>ir^i) and intericukms (ILl Qie roost rclovant 
to die topic at hand heing lL-6, arc released. TNF and IL-6 degrade inMbftw kBhi (I-kD^). 
Which prevents die activatioB of midcar Ihctor icB (NF-idl). Once acitvated, NF-icB migiatcs to the 
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nuclruj «id nignwnu niRNA synthesis of other -enediatof contpoundj" that contribute to »nd/or 
j>«ti«p««iniWbocly'»lna«n«iiatofyreapon»e. Oiiewch~inedtetcir that»pfoilaoedlwNF-«B 

«stn^OOT« inducible Tihric 

(NO and NO,. r«pecttvely)!f(miwlifin in iscbemic tissues^ Furthennor*, NF-fcuiM ictivmioii 
d» producboi, of otJ«r reactive a^en species, awh as »up«ro»derl3toy fbmj^ 
(Oa>. Oxs«eDfi«i««*cal6 combine with the newly ftjniwdan^ 

Bitr^an urterme^we, 0- e^-iNO «Ki NO,) to gcneme pero^trite (ONOOX vrtach tSl 
««Vor ONOO wiD inhibit it, oiwn rtspintioA and tim suiroiSgS&cc^ SoS. G 



The M we damage is ocacerbRed when i«pafiukMi ti^uric) occur (as immm in 30% of 

gmcwtion, to produce OWOO which mediates a piedominant amount of reperfiuion dbnnge. 

After NF-»fi hai uaregMlated the synthesis of the infUmnuttoiy respooia medlataR. St 
eventuaUy induca the synthesit of mKNA reqaired to produce the inhiW inoleSetSoL 
OnceI-kB^«A«,eHqf„Uiesiz^ TheirfUnnSw 
r^oiise and production of ftaetive jpedes Win ihea begin to damp dowiL ho>^ 
before a ereal^iealofneuraldanugehaabten done. See TcajkoiS V« dSoOl ' 
•Aiiiphotericia B potentiaias the activitioii of inducible nitiic oxide synibaM an! eaises nitric 
wtrSriS^r^'**'"™*^ ctyriboctioa in cytotot-twtted rodem astnwyiea.- 
35(3):iaa-ia8; Ichiyima. t. et al. (2«jix IWopentat inhibits NF^psB scttvlioo in human 
^ celb and expeiimem.1 b»«n inltamnation,- Bn«n Jirsem^mO)sS^^^ 
^et ai. (2001X -Speeilic defidency in nuclear feetor-kappaB activiiton In d^utom^ 



an*»faxin-garaniMTduced signal transducer and activBtor of tnn8Ciiptioi|.i activaliaa 
and ejqwssion of the oNfaablo tjofbrm of nitric oxide synthase in INS-1 cdls." EothMainaloav 
H2(9).3909-3916, and Qanstar, R.W.. et al. (2001X 'Coiapte Rgidatioo of taimaii indud^ 
86^)***^ "y«h»« 8«» transcrlpUoB by Stat I and NF-kappa B.'PNAS US 98(1S):«638. 

It is wdl lawwn to tJwje sldlkd in tbe att that cMoro^ 
TNFHt and IL^. Sec Park. Y.C. ei al. {1999% "Chlotoquine iniubiis indudble nitric oxitie 
•ymhase exptoaoa in worine peritoneal owoophaga^- Pharnacoio TowoJoey 85(4) IBS- 
19i;Weber, SM. and Lcvite, SJH (2Q00), -Chtoioquine tntorfetw with TipopolyMocharide. 
mduced TNF-«/phaiet«e expressioQ by a nanlysosonwiiopicmechaniaaL' Jw«fll of InuButioioffv 
ie?(3):53^l540; Harabafc, A. «al. -Attlon of cWorequinc on nitric oxide pttSun^ 

In thai 

bo«2t TJiF-« and 1^6 "niitiatar the infiammetoiT cascade by de^adlng the iv-idB inlaliitDr 

OMiipotaid, lHcB-«. it ia naflonabla to aawiBd aal ebioraquine ^ 

poaw mairal protective pToperti«» auitable to be amploywJ ftM- ischemia and ot^ 
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oreot5--whidi is ocacUy wf»t pNtent •039 deaionttiatos. However, che teachings of tWs {tatem 
do not enable one sldU«d in the art to use chtoroqutais to trest an ischemic event m a ga^aa. 

Examples in the '039 potent stiow txcatnent of brain tissue whh jnepacniiejpr«er itt or or 
tte ri«* o^^dwnaging ilie tiiwe wrtth kainMe 

ischaini* (the patera •s«rt»tl«aigon><|ttl» can be sttbs^ S«eol.3 Kne67 

through ool. 4. line 2. In FIG. I caimulated rata received 160 nmol of jnq»crine (oow hatched 
bar), tic vdiicfe (solid tarX by inliiskm, 10 mimitet prior to and 3 hours fbUowing lev in&aan 
of kainie edd.' See also cd. 4, lines 1 1-14- -In FIG. 2 cannulated r»is receivrd 160 omol of 
«ne|>iCrii»(erossJ«u±edbw),orvehicJe(iolidbarXbyicvii^^ mimedi««ly priorio icv 
infiirion of kwnic acid.* At col 6, line* 59^; -As shown inHG. 7, gobtis received Rnactiae 
(80 mg/ks. 9) (crow bttched bm% or v«hide (contial) (solid bu\ SmmttBattfy prtor touAoobt 
a day (40 mgi^ip) fix C days aaetbilitetalocduiioBrftliocMaiJd arteries." ^IVtia speeutn 
braakdowm was sdnulatad by NMDA. m^acftne and chloroquine were ctytuiiuuuum pJ <^ 
NMDA or idministBiwi inmwdittely afterward (col. 6, liiies 1-21). After tnuiimtic tiuiseeiian of 
the fimbiu-fbrnix, mepaeritie was adtninistcrad mepacnne of rite time o/trwQ«ction. 

Ilaw. a& is demonstrated In '039. if sdininistmd prior 10 tb^ 
eascede iniluited by a cec^vai ischetnic event, ddoroquine pievcms dqpradidon of I-kB^ widdi 
inhSbits NF.iiSandpreveiitsArmitlonoffhenactiveq>edes(hatar«9odan^ 

However, if chloroquifte i& administered «ft«T the ischemic event, when cytokine 
productiort has bewo inittat«l (which happeos iamediatdy) k prevents s^ypdiew c^IncB-a, 
tJtowing for enhanced, utmaiedaal. proloiiKed acdvrtwi ofNFvKB which wtiuld «rui ti^ 
produrtwnofdami^ reactive species. Thus, when adndeistered fbflawhig the iiAiatioB of tiie 
inflmnmaiory cssojuk, chforoquinc soon potentiates the avaiJabiHty of noxious oxygenated and 
nitrogen rHUcal spedes, which then In luin potentiate Ums relesse of exdta^ 
(i.e.- .ghJtamete) and promote NMDA reeeptor sdmuisdon d»t both nicdine increased NO 
genention. Sec, eg. Eiiasson^ MJ.L., et »l. (1999X "Neuronal Nitric OxkJe Synthaie Activetion 
and Fcrogrrstiite Formotioo in Iscbenac Stroke Linked to Neural DanMse." Journal of 
Neurosdeoce 19(l4).591o^918; and Qfaigo* D., et aL (t998X "Chloroquine stimilatea litiie 
omde cyntlieos in mimnav porcine and human cndothefol oeOs," Jounud of Clinicil Znvwdoation 
102(3); 595-605. 



Thisq _ . , ^ 

precipitated fc^ an ischendc event If ^teiroquine i» admimstereri frdfcrwine tte iwi ti«t«^ fifth'' 
inflamnatwy response, Che promtttion oftecytotmciccascaiie is potentiated because re^each 
shows that IndEt-a is comptet^My d^aded witMn is nunutea after a noxioua eveot,. and 
oUaroqfUine adattrastratkNi prevents I-K&-a resynduais. See Cben» F. et aL (1997), "Caipaln 
oomributes to sifica-ioduced I icappa B-aiph& degradation and nuclear fiKtor-lDqjpa B activation,'* 
Archives of Biochemistry A Biophysics 342(2):383-388. 

The primary deficit of the '039 pateitt in fiuRng to enabKi^ tescb one skilled kt tlie an to 
treat cerdval ischemia with cfaktfoquine) Ifi dMt oite stdOcd in the ^ 
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of adjwrtenng nwajprotective agems/rta- 6>, imm^fy prior to and/or atiheOmrpfm 
ischemic ev«r.L P«rtr««ii« p«i«ti for cettteil U twTpoM^ 

Human Trida^ " Mucfa 6-7. 1 9». Orfudo. Floridi. p. 49 ™ Awmal K«sctrch to 

Tlws. the on^wvchtoroquiiw could Ji^ 
the event, i^. before pimtuctjon of cytokmci, TNF-alpha and begins. From tUs k cante 

thai ^inistmKm of nwrc cMoroqiuM rfa- 

»u d<no»nted »i some of die exan>ple» tn tbe 039 pauai, wfll not havt any fitnlitt' effict 
b«aiu» although tt prevenn synthesis ^sn^n I-k^o, mofel^ai, neSedb^^ 
ddoio^ 1« rfEhetively aihaAed the ^ 

bind to and prevem (ha activation of inflammatocy respooM activator nuclear Ikctor NF^S^ 

To wmmariz^ giveii before an ischaniie event, chloroqiime 
ischemia after the fi« ten minates win damage the neurow throt^ 

oxyB-nwed radial production rather than having a pj^^ Subsequently, chloromxuie 

given ate an 4ichBmk: evm wndd en»wi« neural dBwge. 

™q H„ n,^ ™k,. i„ the an. who is a*«eofK fbVqSw tamSSrf 



AiHJther in^ortattt reason the '039 patent fiais to cnabHngfy teach the use of 
cUoroquine to ireit cerebral iscbcmla to those sidlted m the art of 
afaTtedintheanofadmWaterinB e ia e iBciKyqtcdkaltreatm^ 
ai* aware that chloioquia^ adWaistered iv. as deaa^ 

cinliovascular toxicity and hypotension. Saa Seott, V. (1995^ "Single intravenous intectioiis of 
ctlorwpuDo m tbotreatinem of ftldpawm BMUaiia: toxfc and imn^ 

case*," American Jounwl of Tnjpfcal Meifidne and Hygiene 30:701-705; LaiD^;, A. (1955). "The 
single dose ti«tiTMt of flOciparom aalariawiA 

district hospital Kuala Langsar,"* Msdical Journal of Mataya 9:21$-221; Doo4KGdiael T tod 
Aiwazzwieh, S. 09TOX nTbeeffccts of acute dyofoquteepoijooingwiih special 
heart," American Heart Journal 79:83 1-^2: Sofijta, O. (1980) The autl)ov«BCuhy afRct of 
ddoroquine In ancstheosed dog^'' Caoadian Journal ofPhysiidogical Phannacology S8;B36^1 
Persons wt» are sfcffled in the art of treating a auspHMd and/or co«dSnned victim of ce 
isohoroa would not administer (n agwt (such «s both the diug and njethod of drug deUvary 
described in *039X that haa a potential to indue* cardiovascular tomciiyard/« itis 
wdl Imown to those aldHed in the art of treating cerdna) ischemia, that tqr^^ 
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stroke victim s prognosis and that agents capable of iiufcidtig a tvpotoisive state am 
«»miaiiKBcated for USB to pmlws who are «p«ri«^ 

FurtKT.cWonxiuineB wen known to tlK 

whotr^ ,*Aen». would ncK «»«fcr it rcaaonabl. to ^liii^acr aa ^ 

^*u«luv a proper d«8n«is by 

*n.u]a^^hi.trto efifeos. such aa are known to occur Iblk^I^SJ^'SSLioa. 
thc^ of akfflta tte art becau** «ucb a dnig www be comrtai^^ 

final t^sonwly the "(BSj^awfidla to teach tl«He*kiW 
cWoroqiane to treat isdienua b that the '039 patent employs a defective sbidv denni m«a ,*««. 

r« i^^^*^* «tevdop««t wouU perceive ItaJe. Jf any, valkfiiy m tte 039 p««rs SS^ 
thtt tfceae dfuga would pnmde ncoroiwotertion to humms irtffl 

as«uiua,therodemauaedlnthe 039«p«in«ntt. Sevend of SbbwSoI^TSS^^ 

S?'':iLT"*°"7-2«'»»)"«a«rettBingojrWoodflt«. Sec Conference Proc^^-sUte 
DmgDevdopmewrBtklgmgiheGapfiwnAniaial^^ ™ 
<M»«Jo,Piot«ia,»ulp.28. Hb^evnr.io the W9 patent, raufta were cviS^^ 
afler tte ev^ rata and 4 to 6 days after the evew in gerirtlsi wta^ 
PfoiectfvB^bets seen earfKT tend to evaporate - 
wan real protection. 

Fui*er,fai» and getWa, the anmaU in wftwb results in the '^^^ 
we not good antaal models fcf cerebral iachenu. in humans. GfrtUs are^wtotious fSwsT^ 
positive f«su]u m studies involving neural protection (see Feuersteia, GZ and W«» x f2000> 
->^«odehof«ioke,-MoIecular M?dica»Tads^ 6(M.rch)M33-l3S), »KjbShtis«nd 
geitas are poor modds for cevebnl ischmia because nqietcussloa injury (wWch occun m 
Runm by 24 hours, tt Aout SOS) does not oastf in ri)^^ 
? ™ ^ ^'^S^B ^ ^ *om itairoal 

7, W9, ChUndo. Florida, pp 20~2I). See also. Cocfcaoe, KH <« aL (1996X ■Cu O MU i i iuiaii ve 
Eflfects of Anitt.o8uat<idii.e in a Rodent Model of Stroke," Strata 27{«)-.13W-l39l nndEd^at 
Cwantent by G. Feuersiiefai, MS>. at p. 1398. which indiatttt that a neural nratncdive ^Ifact 
appetrn^ TWO hours alW ischemia <fid not occur three hours after ischemia. 
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4. Mechanism of Action / Pharmacology 

A. MECHANISM OF ACTION 
1. SUMMARY 

f "2-antagonist effective in suppressing basal, nocturnal, pentagastrin 
SSumeTj^^^^^^ 1984;Oheetal, 1984;Mulleret'aTl984 ' 

(McLalium et al, 1983). Acid secretion secondary to histamine or tetragastrin release is 

withm 1 to 2 hours after drug administration, peaks at 1 to 3 hours, ^d maintains acid 
suppression for 0 to 12 hours. The duration of activity can persist up toTs to 24 hoi at 
higher doses of 40 to 80 mg (Smith, 1985). The anti-secretoty activity of famotidine has 

Hkr<= A t °" a milligram per milligram basis (Smith, 1 985). Peptic ulceT 

fZ fd ne tr^^^^^^ TIT^. '° Campylobacter pylori infection will not be affected by 
famotidine treatment. Alcohol use, ulcer size, bleeding symptoms, a previous duodenal 
S rr"" r ff'^y^^''' nonsteroidal anti- inflammatories indepeSw 
influence healing rate of ulcers at 4 weeks (Reynolds et al, 1 994). Later studies showed 
ttiat smoking, ulcer size and multiple ulcers are also risk factors for delayeTheahng 
Multiple nsk factors also increase healing time (Reynolds etal 1994) 
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Pepcid 40-60x's more potent than CIME 

4.4. Mechanism of Action / Pharmacology 

A. MECHANISM OF ACTION 
1. SUMMARY 



a. Famo idine is an H2-antagonist effective in suppressing basal, nocturnal, pentagastrin 
and meal-stimulated acid secretion (Ryan, 1984; Ohe et al, 1984; Muller et al 1984- 
(McCallura et al, 1983). Acid secretion secondary to histamine or tetragastrin'releas'e is 
also inhibited by famotidine (Ohe et al, 1984). The onset of activity generally begins 
withm 1 to 2 hours after drug administration, peaks at 1 to 3 hours, and maintains acid 
suppression for 10 to 12 hours. The duration of activity can persist up to 18 to 24 hours at 
higher doses of 40 to 80 mg (Smith, 1985). The anti-secretory activity of famotidine has 
been reported to be 40 to 60 times more potent than cimetidine and 12 to 15 times more 
potent than ranitidine on a milligram per milligram basis (Smith, 1985). Peptic ulcer 
disease that may be secondary to Campylobacter pylori infection will not be affected by 
tamotidme treatment. Alcohol use, ulcer size, bleeding symptoms, a previous duodenal 
ulcer, and previous use of salicylates or nonsteroidal anti- inflammatories independently 
influence healing rate of ulcers at 4 weeks (Reynolds et al, 1994). Later studies showed 
that smoking, ulcer size and multiple ulcers are also risk factors for delayed healing 
Multiple risk factors also increase healing time (Reynolds et al 1994) 

2. Famotidine (YM-1 1,170; MK-208) is an H2-receptor blocking agent which has been 
demonstrated to be a potent inhibitor of gastric acid secretion (Smith, 1985- Harada et al 
1983; Takeda et al, 1982a; Takagi et al, 1982; Tomioka & Yamada, 1982).'The drug is m 
amidine denvative with the thiazole side chain (Takagi et al, 1982). The chemical name of 
tamotidme is 3((2-(diaminomethylene)amino) 4-thiazolyl-methyl-thio)-N2-sulfamoyl 
propionamidme (Takagi et al, 1982). The empirical formula of famotidine is C8H15N702S3 
and Its molecular weight is 337.43 (Prod Info Pepcid(R), 1996b). 

3. In man, famotidine has been effective in suppressing basal, nocturnal, pentagastrin- and 
meal-stimulated acid secretion (McCallum et al, 1983; Ryan, 1984; Ohe et al, 1984; Muller et 
al, 1984), as well as acid secretion secondary to histamine and tetragastrin (Ohe et al 1984) 
The drug has been reported 40 to 60 times as potent as cimetidine and 12 to 15 times' as potent 
as ranitidme (Smith, 1 985). It is suggested that, compared to cimetidine or ranitidine, 
famotidine is unique in that it is a slowly reversible, competitive H2-receptor antagonist 
dissociating slowly from the active site; dimaprat (an H2-agonist) was not able to overcome 
the H2-receptor blocking activity of famotidine, even with increasing concentrations of 
agonist (Smith, 1985; Pendleton etal, 1983). 

4. The duration of action of famotidine is dose-related. Suppression of acid secretion has been 
observed for up to 12 hours with 20 mg oral doses and 1 8 to 24 hours with doses of 40 to 80 
mg orally (Smith, 1985). Doses of 5 mg orally have suppressed pentagastrin-induced acid 
secretion (40% of the pentagastrin-simulated acid output) for 5 to 7 hours (Smith et al, 1985) 
The degree of acid suppression with famotidine in doses of 5 mg orally is similar to that 
observed with cimetidine 300 mg orally; higher doses of famotidine (10 and 20 mg) have 
produced greater acid suppression than 300 mg cimetidine (Smith, 1985). Famotidine 40 mg 
as a single nighttime dose was comparable to ranitidine 300 mg orally (but not bedtime 
cimetidine) in reducing 24-hour intragastric acidity (Dammann et al, 1983b; Dammann et al 
1984). 

5. Famotidine 5 mg orally was comparable to 300 mg cimetidine in suppressing stimulated 
acid secretion in normal volunteers. Two hours following oral doses, acid secretion was 
suppressed to 60% of control with 5 mg famotidine and to 55% of control with 300 mg 
cimetidine. Higher doses of famotidine produced greater suppression of acid secretion (70% 
and 90% with 10 mg and 20 mg orally, respectively). Famotidine appears to be 30 to 60 times 
as potent as cimetidine on a weight basis and has a longer half life than either cimetidine or 
ranitidine, suggesting once daily dosing (Smith, 1985). 
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6. Animal studies have reported that famotidine does not influence the antigen-induced 

Si 983) '^'^^^ ^^^"^ ""^^ ^"^^""^^ cell-mediated immune responses (Tomioka et 

7. In man, famotidine has been effective in suppressing basal, nocturnal, pentagastrin- and 
meal-stmaulated acid secretion (McCallum et al, 1983; Ryan, 1984; Ohe et al, 1984; MuUer et 
al, 1984), as well as acid secretion secondary to histamine and tetragastrin (Ohe et al 1984) 
The drug has been reported to be 40 to 60 times as potent as cimetidine and 12 to 15 'times as 
potent as ranitidine (Smith, 1985). It is suggested that, compared to cimetidine or ranitidine 
famotidine is unique in that it is a slowly reversible, competitive H2-receptor antagonist 
dissociating slowly from the active site; dimaprat (an H2-agonist) was not able to overcome 
the H2 -receptor blocking activity of famotidine, even with increasing concentrations of 
agonist (Smith, 1985; Pendleton et al, 1983). 

B. REVIEW ARTICLES 

1. The pharmacology and therapeutic utility of famotidine have been reviewed (Hatlebakk & 
Berstad, 1996; Dammann, 1990; Gitnick, 1989; Berardi et al, 1988; Friedman, 1987- Freston 
1987; Campoli-Richards & Clissold, 1986). 

2. A review of the pharmacokinetics and drug interactions of famotidine have been provided 
(Echizen & Ishizaki, 1991a; Lauritsen et al, 1990; Sax, 1987). 
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Tradenames 


• Tagamet 

• Tagamet HB 

See Complete Tradename Listing 


• Pepcid 

. Pepcid AC 

• Heartburn Relief 






See Complete Tradename Listinp 


Class 


• Antiulcer 

• Histamine H2 Antagonist 


• Antiulcer 

• Histamine H2 Antagonist 


Adult Dose 


• Duodenal ulcer disease: 
active, 800 mg ORALLY 
at bedtime, 400 mg 
ORALLY twice daily, or 
300 mg ORALLY 4 times 
daily 

• Duodenal ulcer disease: 
active, 800 mg IV at 
bedtime 

• Duodenal ulcer disease: 
maintenance, 400 mg 
ORALLY at bedtime 

• Gastric hypersecretion: 
300 mg ORALLY 4 times 
daily with meals and at 
bedtime up to a maximum 
of2400mg/day 

• Gastric hypersecretion: 
300 mg IV 4 times daily 
with meals and at bedtime 
up to a maximum of 2400 
mg/day 


• Esophagitis: 20-40 mg 
ORALLY twice daily 

• Gastric hypersecretion: 
20-160 mg ORALLY 
every 6 hours OR 20 mg 
IV every 12 hours 

• Gastroesophageal reflux 
disease: 20-40 mg 
ORALLY twice daily 

• Gastrointestinal ulcer: 
active ulcer treatment, 40 
mg ORALLY at bedtime 
OR 20 mg IV every 12 
hours 

• Gastrointestinal ulcer: 
maintenance therapy, 20 
mg ORALLY at bedtime 

• Hyperchlorhydria: 10-20 
mg ORALLY twice daily 

Details in DRUGDEX{g) 
FAMOTIDINE 




• Gastric ulcer. Active: 
active, 800 mg ORALLY 
at bedtime, 400 mg 
ORALLY twice daily, or 
300 mg ORALLY 4 times 
daily 

• Gastric ulcer. Active: j 
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active, 800 mg IV at 
bedtime 

• Gastric ulcer. 
Maintenance: 
maintenance, 400 mg 
ORALLY at bedtime 

• Gastroesophageal reflux 
disease: 1600 mg 
ORALLY daily in divided 
doses, 800 mg twice daily 
or 400 mg 4 times daily 
for 12 weeks 

• Gastroesophageal reflux 
disease: 1600 mg IV daily 
in divided doses, 800 mg 
twice daily or 400 mg 4 
times daily for 12 weeks 

• Stress ulcer; Prophylaxis: 
50 mg/hour continuous IV 
infusion for up to 7 days 

Details in DRUGDEX® 
CIMETIDINE 




Pediatric Dose 


• Duodenal ulcer disease: 
not recommended in 
children under 16yrs; 
however, if in the 
judgment of the physician 
the benefit outweighs the 
risk, in very Imiited 
experience, doses of 20- 
40 mg/kg/day have been 
used for the treatment of 
active duodenal ulcers 

Details in DRUGDEX® 
CIMETIDINE 


• Gastroesophageal reflux 
disease: (1-16 yrs) 1 
mg/kg/day ORALLY 
divided twice daily up to 
40 mg twice daily 

• Gastrointestinal ulcer: (1 - 
16 yrs) 0.5 mg/kg/day 
ORALLY at bedtime or 
twice daily up to a 
maximum of 40 mg/day; 
0.25 mg/kg IV every 12 
hours up to a maximum of 
40 mg/day 




: 
1 


Details in DRUGDEX® 
FAMOTIDINE 


Dose 1 • renal impairment: CrCL 
Adjustments | less than 30mL/min, half 


• renal impairment: (adult) 
CrCl less than 50 mL/min, 
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of the recommended dose 

• severe renal impairment: 
caution recommended, 
300 mg every 12 hours, 
may increase to every 8 
hours 

• severe liver disease: 50% 
reduction in the dose 

Details in DRUGDEX® 
CIMETIDINE 


50% of dose or increase 
dosing interval to 36-48 
hours 

• renal impairment: 
(pediatric) CrCl 30-60 
mL/min/1.73 m(2), give 
50% of dose 

• renal impairment: 
(pediatric) CrCl less than 
30 mL/min/1.73 m(2), 
give 25% of dose 

Details in DRUGDEX® 
FAMOTIDINE 


Administration 


• IV administration: dilute 
inSOmL ofDSWorNS, 
infuse over 15-20min 


• dilute in 5-10 mLNS or 
D5W and give IV push 
over 2 mins, OR dilute in 
100 mL and infuse over 
15-30 min 

• oral disintegrating tablets: 
use dry hands to remove 
the tablet from the blister 
unit, place the tablet on 
the tongue allowing it to 
disintegrate, then swallow 
with saliva 


How Supplied 


• Oral Solution: 300 MG/5 
ML 

• Oral Suspension: 200 
MG/20 ML 

• Oral Tablet: 100 MG, 200 
MG, 300 MG, 400 MG, 
800 MG 


• Intravenous Solution: 0.4 
MG/ML, 20 MG/50 ML, 
lOMG/ML 

• Oral Powder for 
Suspension: 40 MG/5 ML 

. Oral Tablet: 10 MG, 20 
MG, 40 MG 

• Oral Tablet, Chewable: 10 
MG 

• Oral Tablet, 
Disintegrating: 20 MG, 40 
MG 
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Indications 


I* FDA labeled indications 

• Duodenal ulcer disease 

• Gastric hypersecretion 

• Gastric ulcer, Active 

• Gastric ulcer, 
Maintenance 

• Gastroesophageal reflux 
disease 

• Stress ulcer; Prophylaxis 

Details in DRUGDEX® 
CIMETIDINE 


• FDA labeled indications 

• Esophagitis 

• Gastroesophageal reflux 
disease 

• Gastrointestinal ulcer 

• Hyperchlorhydria 

• Non-FDA labeled indications 

• Gastric hypersecretion 

Details in DRUGDEX® 

FAMOTIDINE 




Contraindications 


• hypersensitivity to 
cimetidine or other H2- 
antagonist 

Details in DRUGDEX® 

CIMETIDINE 


• hypersensitivity to 
famotidine 

Details in DRUGDEX® 

FAMOTIDINE 




Precautions 

j 


• rapid administration by 
intravenous bolus has 
caused cardiac 
arrhythmias and 
hypotension 

• renal failure 

• patients with 
pseudohypoparathyroidis 
m may be more sensitive 
to neurotoxic effects of 
cimetidine 

• may suppress responses to 
immediate skin tests 

• symptomatic response to 
cimetidine therapy does 
not preclude the presence 
of a gastric malignancy 

• CNS psychosis occurs 
predominately in severely 
ill patients 

• may increase the 


• severe renal insufficiency 

• symptomatic response to 
famotidine therapy does 
not preclude the presence 
of gastric malignancy 

• may increase the 
possibility of 
hyperinfection of 
strongyloidiasis, 
especially in 
immunocompromised 
patients 
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Adverse Effects 


• COMMON 

• Dermatologic: Rash 

• Endocrine metabolic: 
Gynecomastia 

• Gastrointestinal: Diarrhea 

• Neurologic: Dizziness, 
Headache 

• SERIOUS 

• Hematologic: 
Agranulocytosis (rare) 

• Psychiatric: Psychotic 
disorder (rare) 

Details in DRUGDEX® 
CIMETIDINE 


• COMMON 

• Gastrointestinal: 
Constipation, Diarrhea 

• Neurologic: Dizziness 

• SERIOUS 

• Hepatic: Increased liver 
enzymes (rare) 

Details in DRUGDEX® 
FAMOTIDINR 




Drug Interaction 


• Contraindicated 

• Dofetilide (probable) 

• Major 

• Carmustine (theoretical) 

• Chloroquine (probable) 

• Meperidine (probable) 

• Metformin (established) 

• Morphine (probable) 

• Theophylline (probable) 

• Tizanidine (theoretical) 

• Tolazoline (theoretical) 1 

ll 


• Major 

• Tolazoline (theoretical) 

• Moderate 

• Cefditoren Pivoxil 
(probable) 

• Ce^doxime Proxetil 
(probable) 

• Cyclosporine (probable) 

• Itraconazole (established) 

details in DRUGDEX® 
FAMOTIDINE 
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• Zaicitabine (probable) 



• Moderate 



• Alprazolam (probable) 

• Amitriptyline (probable) 

• Azelastine (probable) 

• Carvedilol (probable) 

• Cefpodoxime Proxetil 
(probable) 

• Clozapine (probable) 

• Cyclosporine (probable) 

• Desipramine (probable) 

• Dilevalol (probable) 

• Diltiazem (probable) 

• Doxepin (probable) 

• Dutasteride (probable) 

• Epirubicin (probable) 

• Escitalopram (probable) 

• Flecainide (probable) 

• Fluconazole (probable) 

• Fosphenytoin (probable) 

• Glipizide (probable) 

• Imipramine (probable) 

• Labetalol (probable) 

• Levomethadyl (probable) 

• Lidocaine (probable) 

• Lomoxicam (probable) 

• Metoprolol (probable) 

• Midazolam (probable) 

• Nifedipine (probable) 

• Nisoldipine (probable) 

• Nortriptyline (probable) 

• Paroxetine (probable) 

• Pentoxifylline (probable) 

• Phenindione (probable) 

• Phenytoin (probable) 

• Pramipexole (probable) 

• Procainamide (probable) 

• Propranolol (probable) 

• Quinidine (probable) 
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• Saquinavir (probable) 

• Sertraline (probable) 

• Tacrolimus (probable) 

• Tamsuiosin (probable) 

• Timolol (probable) 

• Tocainide (probable) 

• Trimetrexate (probable) 

• Warfarin (probable) 

• Zaleplon (probable) 

• Zolmitriptan (probable) 

Details in DRUGDEX® 
CIMETIDINE 




Pregnancy 
Category 


• B 

Details in DRUGDEX® 
CIMETIDINE 


. B 

Details in DRUGDEX® 
FAMOTIDINE 


Breast Feeding 


• Infant risk cannot be ruled 
out. 

Details in DRUGDEX® 
CIMETIDINE 


• Infant risk cannot be ruled 

Details in DRUGDEX® 
FAMOTIDINE 


Notes 




• the oral formulations are 
bioequivalent 
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Nctirological an<t psychiatric side effects of cimetidine-- 
report »f 3 cases with review of the literature 

M. SONNENBLICK a. J. RoStN 

M B., F.R.C.P. 

N. WEISSBERG 
M.D, 

Deparimem of aeriatric Medicme. Shtmre Zedek Medical Center, Jertaafem. /^rael 



Neiirotogicaf and psyckfatric -tide efhxXH of cimeti- 
diue arc reviewed to 47 cases from the Bteraiurc, atid 
3 rnrthcr casies »re described. Coafuition, psydii)- 
motor restlessness, hallucinetiocs and dborientatmiu 
stupor aiiri cotaa were tbe maia features; Mine had 
eoavxiliiioa'ii ami a few exhibited focal neuralc^lcal 
deficits or aeuropatUc^. The signs appeared within 2 
days In sdmost kdf of the patients luid reniitted in 
mo-it within 2-3 days. Preditpating fitctors, of which 
more than one may be prcseni, arc advanced age, 
hepatic ar_reoal _ d^^fitnction, tir -^^^I^^f^mg 
teease- 1 h« 3 cases described were ail«93ronc had 
cirrhoMs with bieedhig oesophageal variety, and one 
had renal fajlure tritii nefthrotic »yfidinm»* and 
amvioidoMS. 

fn view 5f the fncreaslnel>' wide u?(c of dmetldiiw, 
cowditmns m wttch there is decreased metabolk 
breakdown, or excretion, or predispositioa to fn- 
creased brain levels !ibould prompt carefal follow-up, 
ud ^<«slbly a lower dosage regimen, especfadly in 
elderly patients. 



introdttctftm 



Cimeudine, ihc histamine H, receptcfr bkKking 
jgtni, IS widely used for ihe ircatment of duodenal 
akcr, and is also administered in peptic oesophagitis, 
bypcrsccrctory disorders and Ln acute gastrointestinal 
bletding. [ he drug is generally wel! loterated in doses 
of I OOP 1 200 nj^ daily- However, many side eflecls 
Save heen "aescnbed, The first case of cimctidine- 
induced mental ajnfasion wai reported by Griinson 
m 1977, but since then mental confusion, psychiatric 
Jiwrdert and ncuroiogical abDormaliilies jiavc been 
oci.asiqnaJly refwrted, Prcdifiposinf factors for the$e 
9d« eflects are claimed to be old age and renal and 
hepatic fadttr«. Coma ia an old penon suffering from 
metabobc failure, a«d ^ha is receiviog cinieddine 



may thtts po.s^ a difficult diagnostic profalens. With- 
drawal of cimeiidlne can itidicaie ibe probable cause 
of the clinical deterioration, to this paper 3 elderly 
pAticnts are described who presented with coma or 
confusion following the adntinistration of cimetidine. 
In 2 of thetn. there was concurrent renal or hepatic 
failure but the mental state returned to nonnai on 
cessation of ibe drug, Forty-seven patients with 
neurological and psychiatric disorders due (o cimeti- 
dinc who were reported in the literature from £977 
are reviewed and analysed regarding associations of 
age and ctimcal status.' , ,. 

Xi< fto.r.^* o^c:.. ^^ 5 iry fix. 

Case reports ' 

\a gO-ycar-old woman underwent iiait-ptatc tn.scr- 
lion for hip fracture. In the postoperative period she 
developed pulmonary emboli, and wa.i treated with 
heparin- At this time renal and liver fundion tcits 
were in the normal range. Three days later the patient 
developed monilia oesophagitis. Cimetidine tahlets 
3gOjgj &l times daily were started. One day later the' 
patient became drowsy and confused. No additional 
pathology was found. Cimetidine was disconiiaued 
aad 24 hf later she becantc fttlly orientated. 



Case 2 jOOO^^f JJ! 

An 82-year-old woman was admitted with haema- 
temc»i» and meiaena. Apart from mild oedema of the 
leg.s physical esanamatton was normal, but the 
haemoglobin was 9-3 g/dl, blood urea nitrogen 
(BUN) 27 mmoi/litfie aad scrum creatinine 415 
jtmol/Ulre. Serum albumin was 23 g/litre. but other 
t«ts of liver futtctioo and acrum clcarolytes were 
normal. Endoscopy and biopsy showed acwtc and 
chitjnic oesophngitis and upper gastrointestinal X- 
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rays were normal. Ciinclidine Ig daily i.v. (200 mg 
ihrec times daily and 400 mg hi mghtjt was given, but 
this and olhcr conservative measures failed to slop 
the bleediag. and on the 3rd day laparotomy was 
pettbrmed. The findings at opcraiion were tirrlwsis 
and oesophageal varices and a feeding gastrostomy 
WW performed. Postopcraiivcly she continued to 
have cimctidinc I g d»ity as well »s meioclopramide 
10 3 limes daily. Pitr<ssin was given for4S hr. On 
the 7fh p«Mtoperative day. she became stuporose, and 
within hours sank into hypore<Ic;cic coma, reacting 
only to paini'ul stimuli. There was no astcrixis. AU 
drugs were stopped, jind the paiieat received i.v, 
glucose 20%. fteomycin 4 g by mouth and 200 mg 
spixonolacioae for 24 hr. Within 24 hr the patkent 
became responsive to ommands. and 3 ds.y& later $,he 
was wide awake eating orally. Electroencephalogranj 
fEEG) perforfoed while she was comatose showed 
stow wave patterns with bursts of fast wave a«iviiy. 
oonsi$(eni with 4ni&-itMtuced toxic encephalopathy. 
There were ao triphasic waves. A repeat EEG after 
her return to conciousocss showed that the fast wave 
periodic paiiern had disappeared. 

Comment The onset of coma within a few hours, 
the lack of tremor, itie preser\'ation of normal liver 
furiction tests, and rapid recovery after stopping 
cimctidinc favour the tetter as the qiwse of her coma 
rather ihaa hepatic encephalopathy. It is likely that 
her underlying Kvcr disease predisposed to dmeii^ 
dine tojflcity. 

Ca.r^ .? S0^> ^'^ (d 

An SO-year-old man with a paraparesis of spinal 
origin was admitted to hospital with haematcmcsis, 
shown by endoscopy to be due to oesophagitis. He 
had developed moderate anasarca within the previ' 
ous 6 weeks. The di.ignosis of nephrotic syTtdrome 
Wits made by thu iindings of urine protein of 4 g daily 
and serum alhumiii of 16-24 g/litre. and BUN of 32 
mtnoi/litre. Rectal biopsy, bone marrow and subse- 
quent liver biopsy showed widespread amyloidosis. 
Cimetidine 200 mg 4 times daily was given i.v, and 
thereafter by mot:th. On the Sth day. the patient 
became comatose, reacting only to pain but v,-tth no 
jaundice or astcriws. There was no change in pre- 
existing renal function tests, and the liver cnwme 
levels. EHG showed periodic fast low amplitude 
complexes, compatible with drug-induced cffeas. 
Ciraeiidine was discontinued and roetitat recovery 
cnsiied, although rrontal lobe rete&se signs and 
psychomotor restlessness continued for 24 hr after 
stopping the drug. The patient was conscious with 
mild disoiieniatiom by the second day after with- 
drawal of cimetidine, and fuQy alert by the 4th day. 

Commtnt The onset of coma without deiierioi-atio& 
in the biochemical profile was suia<iestive of a cause 



other than the renal failure. Recovery of consdous- 
ness wiihiit 2 days of stopping cimetidine pointed to 
this as the precipitating cause; even in niodificc 
dosage of cimetidine the presence of renal faiUtre 
potentiated the driig's effects on the central aervous 
.«>'stcm. 

Review of IJtcrature 

Survey of the literature from 1977 to 1981 ieveate«3 
47 other palieims who were reported as sufTcring from 
neuropsychiatric disorders induced bv ciraeiidine 
(Adier, Sadja and Wilels. 19«0; Aetaney and Ravey, 
1977: A^rwal 197S; Atneson, 1979; Atkinson. 1980: 
Bacigalupo, Van-lint and Marmont. 1978; Bale. 
1979; Barhicr and Hirseh. 1978; Bamhan and Bow- 
den. .1979; Basavaraju el al, 1 9X0; Gumming and 
Forstet. 1978; Delaunois, 1979; Edmond.s. Askford 
and Brenner. 1979; Grimson 1977; kfTerson. 1979; 
Johnson and Bailev. 1979; Kimetblatt, 19^; Kiaeli 
and Webb, 1979: Klotz and Key. 197S; Lcvine, I97S. 
McMillen. .Ambis and &icget, 1978; Mcn/ics-fiiow. 
1977; Mogclr.Kki. Waller and Piiilav.son. 197'>: Nei- 
son, 19^7; Petite and Bloch, 1978; Qiwp. I97S; 
Robinson and Mulligan. 1977: Schenlag t-i al.. 1979; 
Vickcrj, I97ti; Walls. Psartc and Venables. \m, 
Weddington et at.. 19«1; Wood, Isaacson and Hibbs. 
1978). uf 4-0 iac-O r^^}^ 

Tweniy-seven of the patients were male and 19 
female, in 4 patients the set was not reponed The 
age of 19 patients was 65 years and above, and 27 
paiicjit.f were under the age of 6.i years. Co avgnlioaal, 
doses (up to 12<X) ai^/24 hr or 20 mg/k^.'24 hf j wcrc 
administered in 45 patients; 5 patients iwk excess 
doses. The rouie of admiaistraiion was by mouth in 
21 and intravenously in 21 patients. Table I sumtns- 
rizcs ihc time imcrv al from, the onset of treatment 
until the appearance of the neuropsychiiitric side 
effects. In those cases in which (he side effcet-* 
appeared after increasing the dose of dmeudinc the 
time ai which side effects appeared was staled a 
from the day on which ihe dase was increased. In 
50^*: neurotoxic effects were prominent within 4S hx- 
The time until remission occurred was the iiit=r>w 
from the day on which ihe dcse was rciiueeJ 
stopped until relief of symptoms occurred. Atmo" 
two-thirds had returned to normal within 2 days 1*^ 
paiienis reduction of the dose without sioppifS ''"^ 
cimctidinc brought about relief of the side cftet!-^ 

The mam clinical manifestations were mcam 
confusion {^1%), stupor or coma (22'S i and Qeur**' 
gical abnonnalitics (16%) sucii as periphd al n*'""^ 
psthy and p>'ramjda} signs. I'swhiatric ci>mpto"* , 
were found in 10% and induded depiefw? 
paranoid «tates..//ff-f Jih,:iiif^-'r^^' 

The pojaible risk factors for deveioping fZt 
dine-iadttced loxidty arc analysed m Table 2, Se* 
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syswm-.c iilntsss without pritnar>' disc)is< of the liver 
or kidney was found in 4 patiencs. In (i other patients 
a gross sysicmic disease was present in addition to 
aiher renaJ or he^vatic failure or both, 
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Discussion 

The hlcrature review indicated that of SQ patients 
showing ncurotowcity from citneiidine, about 40% 
we aged 65 year* or over. Thiii proportion of cld«riy 
paiienis is much higher than cxpcaed atnong ail 
pailcnti taking cimetidine. Extensive to^itologicul 
*nd piiarmacologicaf studies ir* inimaJs have failed 
10 delect ctmclidinc in the central nervous system, 
and nenroioxictty has not been noted* Brim Wecom be 
& Duncan. I977-. BurlaJid et al., 1979; Canavan & 
B^gg^, t977). Studies in man. however, have shown 
that the drug may cross the blood brain barrier. 
Schenlag et ai., (1979) found in 5 patients with severe 
mental confusion foUowiog cimetidine administra- 
tion that raeasurabk amounts were detectable in the 
cerebrospinal fluid (CSF). Levels higher than 0-S 
mg/ml were considered toxic. In one other report of 2 
patients with neurotoxicity, CSF cimetidine levels of 
0-82 mg/ml and 0-76 mg/mt were found (Edmonds et 
al; 1979). These findings suggest that the neurotoxic 
rffeci may occur because cimetidine is Wockiug 
Mstamine H. receptors in the brain. 

There are a few factors which may contribute to 
the elevation of the CSF levels of cimetidine. High 
swum concentration is a possibility, which in 5 
paitteQt:s may have be«a due to treaunent with over 
(iosaae of cimetidine. However, excessive dosage wai 



without side effects in a few patients (Gill, 1978; 
ilUngwonh & Jatvie, S979). Other causes for high 
serum cimetidine concentration are impaired clear- 
ance of the drug. Se\.-ente«i paiients (34%) suffered 
from impaired hepittit; function, renal function or 
both The plasma half-life of cimetidine in patienis 
with severe renal faUure is doubled (Luk, Lak and 
Hendrix, 1979). FunhermoTe cimetidine itself re- 
duces creaUninc clearance, and thereby mighi poten- 
tiate Its own effect by aa increased scrttin half-hfe. In 
addition to this, patients with liver disease showed a 
CSFAerum cimetidine ratio higher than normal 
{>0'24) (Schentag es aL. 1979). and this .suggests the 
possibility of higher penetrabiltiy or" the central 
neivous system to cimetidine. 

Nearly 60% of the patients showed signs of to.xicltv 
within 2 days of the onscl of treatment, f urthermofe 
a few of the patients did not have renal or h<^atic 
failure, or stgm'ficatit underlying disease, and were 
treated with conventional doses. Such cases Indicate 
a possible individual susceptibility to the effects of 
cimetidine on the brain. However, elderly patients, 
including those reported in this paper may present 
several sirauhaBi:ous causes for lapse into cotna and 
it is important So appreciate that the presence of renal 
or hepatic insufficiency may itself potentiate the 
cerebral effects of cimetidine, Where neurotoxicity is 
related (0 one of the above risk factors mentioned, 
dosage should be decreased and one (tught expect 
reversal of mental impairment, as was the case in five 
patient.'i. 

In patients with renal failure, the dosage regimen j 
[ has been rcconimended as follows; serum crcalin- { 
I me over 354 fimol/1 -150 mg 4 times daily: 177-354 
j amol,''l— 225 mg 4 times daily: less "thati IT? 
i JifmMzJCK LgiK.4 limes daily (Luk et'aL 19%\ . \ 
This review of 30 patients suggests that ounetidiae 
may be neurotoxic, particularly in old age, in 
debihtated patients, and in patiwits with renal or 
hepatic failure, fn all these conditions, paUents may 
be more setuiiivc to menial changes. However, as 
cessation of cimetidine resulted rn remission in all of 
the patients and in most of them wiihin 48 hr, use of 
the drug is not contraindicated in these patients. It is, 
however, recommended to start treatment with re- 
duced dosage, and to monitor neurological and 
mental status. 

Although trials of a new anithistaminc Hj rc«!|«or 
blocker ranitidine revealed few side effects (Wall et 
al., IW), avoidance of iieun;toxicity in the presence 
of renal failujre still demands a smaller total daily 
dose of ranitidine (Bories et aL, I9S0; Sharpe and 
Burland. 1980), 
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( iinctidine dots neurotoxicit} occur.* 
Report of three cases' " , , 
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H cxiirtimtm- BtsptiuS. Lumhn SU'iP2AP^ 
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I litre (lavc Dwi,n M;v-ural rcpons of ncurotoMcitv attributed ut cimctidine These intlud- 
tnnfu'vionfGnmson 1977 DLbiKV& Raven 1977 Mc^flllent/a/ 197^ Wyodt/a/ I'J-'Siand 
iwjching (Grave ctaL 1977). Jn none ha^^ plasma cimetidme estimations been pcrlorroed 
Hesre we reparl three cases o( neurotoxicjty itj which the plasma cimetidirK' conccniruticn was 
c-timaiLd CmiLudific wjv present m the CSF o* two of the cau.s The uousauvc lolc of 
cin^eudtni* i.t discusscd. 



A >f{-yLiiT-<.>lrf uoniiin wiih a pa.st iuiiurvn divcnii;uliti.s presenifd wiin lower abdomin-il paiii. 
\iur d p ii 1 ( ^in L tat ve r m ig-nKUt v^tli antioiotn. lapirotunn vvaN performed \ 
p rforue 1 pcni-olicdnst^si Ben ih/td pt^nionitis »iid siubphrcnit ahsLLsn.v were found Ih 
jI S4,L^>e v,i,ri. drji led ind T rm %c,r <. ^otosioinv rurforniud P(stopcriti\ compiKatioii 
were pulmonary oedema, wound iniet-tioii wuli iai-.-s! \i'<xnVd forma-ion and lecurrenf 
subphrenic ab&cess. Infection was (-eated with bcn/vipenicinin. mctronida7(<leand gentamian. 
1 mloxun- ttphraticii cf tht ut '.ubf in p^i. h »^ tin ooLluped lulmon ir\ Kdcma 
iind required .cmporary vemiliinon, .She devc-loptd luisuna which, despite dtwonimuing 
^ gentiimicin. pm^icMwd t(t anuria, Cimetidine ssriip !U() st.\ hoiiriv suiried following 
' aspiration ul biotxl vux the na.sogastnc lube. Site was hacmodialvscd for three wucLs durmj I, 
vvn.ifh nine she leceived cimetiUine 2m tna ei j glit hourly i.v. She was.drowsv (hiouphout ^^'hen I 
sponfareoui diuresf. uittimen(."d hJcmodiliKsis w<is stopped 1 hree d i\s 1 ik she SLCimc ) 
<,ojility-ji_Aao IoILlwih^ ,1 rij^ni Jat.ksimiuii fit (je^clop^d ..tjius Lp i kpr iais Th s | 
1 nLontn.J\dS\ dii/tpnm2n mgi \ phunMoimOO niL i m H) -n! !(') rilciuri,.hiLoii uu ^iiJ | 
-i-il M) ntiiLMiim sulpnjt4. 7 hiopunn nt i-"') i\ hourh \vas m sar> u i tiiev ' 
conin.)!. Ai dus ttmc pSusroii sodium was i.s'i. poiu$stum ure;t 2(in glucose fi "'•mmol.'l- | 
t. Sf- sbmved RBC «. VVBC 0, proteiji 0.12 g I. CAT scan was normal. Plasma cimeiiding | 
...and Lbl cimctid inc concentratton 0.i<2 mtj.! (hnifi Dressurc iiqai^ Y 



s!X hourly. Prior to this c 
crentinine 250 pmc! L H 
Ttie ne.vi day he becam 
:inicitdine concentration 
miTsol ' ind ticdtmi 
I on the third da V of cim ft 
j He continued to bleed 
I ciiiuieri/ition \ittrtlii 
I of hci«,iichint lad fi it 
I 1.."*? mg.'!. Urea was 
[ ihai day hv underwent 

iPostcpcrd nelv ctmetidir 
t^uithitij. was d,eain cvu 
dose) was 2.92 mc.'l and 
reduced to lOOmg six 
v^ncent^^tlon |,2 h "*0 rr 
1 i20Mraon Notwtichn„ 
^ had a further mel«i.nd an 
tla\ tht patitnt became 
cimeiidme concent r;iiior 
trtatimne 2j:i pmoLl Ih 
fouriecnih d;iv the patu-n 
timclidine eoncentraiion 
urea had tiPen to l[ < jr^ 
tonlused or twitching. Th 
the clinical course ofihis ; 



aneenirsiion w 



li^2 m.iT.i (hi^rii pressure iiqai" ^ 

1, . • - : ''^771 S he wii.'iako receiving henyvlpenicillin i.:' 

megiiunits etghi'houriv i.v., geiKumicin 60 mc i.v. dailv (with nla-sma k-vc! nioniionnsi and 
metronidazole 2 t utln bourU /?< rttww tor peisisitnt stpsis Vft loiiid irotc icvis \ur Ic"* i 
at 2h.>Mi!, m! [pohii oitrtipnic tnclhod) ^Karie I9(>n. Cimetidme was^rcduced to 2(KJ mg | 
djjjy. Petiieiliin. jn-ni.imion ;iiid melroiiida/ole were stopped. .She Fecovcrcd conwiou-''"'^*^ ' 
iirtiK-r fus. Suh.seLiuentlv renal tuncttoo recovered hut recxploratroJ) oi iht ! 
cr revealed an adenocarcmomit oi ihe led ovarv and the patie»' j 



;ibdonieii 2 moEit. 
stjbsequeiitiv died. 

Case 2 
A 2 \Ldi old ti II 
t lure sustain 1 i 



\ 



mI ost^-oinbiitis )oui p oruMS b^ptrtuisioti tiul m Id hi mn. rcriJ | 
isiit nt sttnal bleed whilst (innpiiticnt Ik wason azmropj/oiic 'W'"'^ 



Journal n 



."J 



hoiirlv. Prior to this event his crea'in^ric ' -ar nc \v 1"' I 

. K d. K became .onl«.cJ and w,ci«prcKi nn.uuiar ■ urcl.neTas ^ d P , , 
Ji^i^nilil^ i:uimgi.(4 hours ai .rnii ftr^t dose ol unutidmerH^.uSrT; 



netidine tontcnt-at on *a 



vviih i(nvcr;ibdomina.' pain 
irotonn * js jh formed \ 
- ibsLCiids wcK found The 
woperj IX ^ (.ompln ion, 



- ' - -4.h4d ^JIe : to_o immpTfT), rhe .,..h das r^^^^dl^TTai ,^1 



1 Nj2 Llili/ll££i* 



and _ihc 
1 dose) 



, - -— s - urea 32.6 mmol.i and crcaimi 

^av tif paijent became, more ^^oSCa^lMlirimhSS^ i^^^ 

,ixt i,ad fallen to in mmoi \ and crcaunjnc . is no i,molT^TnT> IhFnlailcni ^ ,s no Innll, 
r .r "1/'' "^"'^ urea cream, k u,d pK,s„uc,nKnd,n/con.cn^ » 

\ ear old man was adniiUcd lo hospu.) w ,th pnumioLoual oncunnma vvliich ^^^s tr^^iL d 
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do|V'd pulm 
iich. Jo -.pile 
>urlv w-as st; 
-fd lor ibroi- dur n 

hree da>s laur slw bee irae 
iQi epricpticuik Tbjs was 
iO" ^akiutn glucon-tcand 

J ^0 ) JjLnse f nmol ' 
3omiai. Plasma ciroeadiUf 
- mg.l (high pressure liqmd 
teiving benzvlptnieitim 1.5 
^^oa itvoJ hioiiiionn^) j-d 
tronida/ole k^eh vnfrc 'm\ 
vas reduced to 2!M) ma i.^. 
le recovered t.on'«c't>u>.ne« 
but reexplor iljor c>\ (Ik 
tit o\ar\ aud the naiiem 



1 and miid chron t renal | 
on a^apropai'onL' ?tMJ mu , 
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.it.vT .>J:'i,..,on f r. ponaed to Sti ml of 10', caluuin gluconate, aftci ^h»ch the pla^ma 
u Lium i..».icciurjiian v^ds 2 v-s mmot 1 1 wo davs after admission a diaenosis orpaeumocot 
taJ nieningitis was coniirmcd by lumbar puncture and he Wits itn en a sinsle dose oflO 000 uuii, 
oi intrathecal peniaHm. Acute renal failure developed concurrcnilv^and was treated with 
pcruaneal diah'sis. "■"''T' »? "/<f ' 

rv^o a^s- Intel folluvw;; a hacmal.-inesib he uas started on u'mctidine 2tiO ms. twjct AuK 
^ hut- .ubsc-^i..,uh ucrcascd to 200 m£^s,0,mirK .j_jrwcTifv lour boursLier (after 4 
d isL-s) h._.k\clrjpod grand jiu.' ^or\aKumi unconiiwILible b\ Lon\cniK>nal antitornuKant:*. 
rontrol w js obtained b\ euraii/ation and inlra%enouN iriiuMon of «hiopcn:«nc" Rcpcj't iumKa- 
puncture was imdianged. Plasma sodxim, potassium, calcium and maj-ncsiutn were uJl 
jiormal. Lrca was ."JS-O mmol- i. The plasma cjijietidine concentration was ) 7<i nm ] rSK 
cimctidme concentration was 0.76 mfel Ciroctidine wai discontinued and after 24 hours no 
iurihcr convulsions occurred, although he did not fully rcgaia consciousness. He subsequently 
ik \>. ,opcd pseudoRionas septioacmia artd died, Pemussron for autopsy was refused. 

.'Vlthough the neuroto.\icity described in these cases is multifactorial we believe cimetidine 
played an miporiani rote in Caass I and 2. Ib Case 1 in spite of rcnai impairment and sepsis we 
round no melahoiic or mfiicuve cause for the convulsions. Tix dose of penicaiia wa« nflt 
exce.*!iive. Metronidazole levels were low and wc know of no reports of this ngcnj causing 
convTjlsions. Plasma cimetidine concentration was hiah ;it 7,5 nia l. (Norma! ranee 2 houR 
after dose: «.5-S.O mg,D. CSF cimctidiiic was 0.82 m^!/!. Cimetidine accumulation occurred 
when hacmodialvsis wa.s discontinued, asi the usual route of eliminaiioD via the urine was not 
avaiiabk-. I he druu k cleared wd! by haeoMKlialyiiis fCanavan ^/ ul. 1977). la Case 2. iht I 
occurrence nl twitchms: correhucd with rhe piasnia ctmetidioe concentration onlv whilst the 
pattern was tiraemic. There was no correlation between the plasma cimciidine concenirauoD 
and mental confu!.ujn m thjs patient iice Figure ! ), In Case 3 convulsions occurred only wliilst 
the patieni was on cimciidine: however, there is ;i 25 per cent incidence of convulsion-; in 
pneumococcal meningitis (Dori-.-t- & Sur^rt? malin^i a rcliiuonship to drue therapv 

appear less likely. In addition this p;>tjcin was receiwng penicillin. It is of interest lo'note ihsi 
amctidine was detected in the CSF. and that th« CSK/plasma cimetidine ratio was 0.43. as 
compared to 0. 11 in Case 1 . This may not be surprising in view of thccficct of nucaingilis on dtt 
permeability characteristics of the blood-brain barrier. , 

increased permeabiliij of the blood-brain barrier ha.s also been reported in renal failure i 
(FiShman &. Raskin I96.'?. Smiihers ci al. \91>). This couid explain why in C^.se 2 the | 
comparatively high ctmeiidinc icve? on the stxrecnih day w.is not associated with twitching, a? 
by this linae the patient was not uraemic. and tlicrcforc less cimetidine would have cro.s.-*ttd the } 
blood- brain barrier. r 

Previou,s reports have linfcetl cimetidine neurotoxicity and reaal failure < McMilkn et d I 
I97S. Wotxi et al. 1978), Grave ei ul. {1977) noted lAvitching in a man of St givean cinietidine f 
200 mg M\ hourly i, v, for erosive gastritis following prcKstatcctomy. Ai ilie time he was in renal 
failure with a biotxi urea of 21 mmotT. it is of intiercst that no" cases of neuroto.\ici(y wete 
reported in a large ,'jeries of patients given cimetidine following renal transplantation ( JfoBcs e( 
a!. '97Sk 

There arc no prev ious reports in the literature of cimetidine crossing the blood-brain barrtc 
in man. !-.\tcnsive lo.Kicological and pharmacological Mudiei in aniniah have failed to dctecs 
eimciidiuc in the central nervous .system and ncuroto.xiciiy has not been noted fBrixnblccorob^ 
& Duncan !9"7, Leslie & Walkir 1977, CrtKi 1977). The fact that hyperprolactinaeroia can ht' 
induced by cimetidine (Delle Fave ei al. 1977), suggests that the drug may cross the blood-braiB , 
barrier in coruin circumstances. The precise mechanism for this eJTcct remains tinclc*f 
i'Burland et ai. 1979). f 

The cases presented in this report suggesi that cimetidine may be aeuroioxic in defaihta'*' 
patients especially when the blood-farajn barrier i« compromised.' Until there have been furtl"^ 
studies correlating clinical signs with levels of cimetidine in blood and CSF. cimetidine shou^*^ 
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vuth caution in retial impairmeni. Where renal impairment is significant tlie rosil 
, -i.line dail> dosage ihoiiJd not ewecd 400 ,ng. a* is sua^esi^d in the olirci.il data sheet. ' 

.>eM;r L.-iiecpn.i)op.,ili\. assiKiJted with entietidine thcrapv :irc presented. ihr'- 
had impaitea renal (imcti:>n und had recen'cd cimetidine in si.ind ird tl.-viae 
ible JHioimis o: .imeiidinc were pre5<;nt m the CSK of two pauents. conlirniinii th.tuhe 
1 cr.hs the bii>od-bruin harrier in .-nyn under cenam circumstances. Where renal 
ent 1= signitiLai.t, the total daily di>saee ot the dru^ should be appropriateiv reduced. 



.v/'»< '1.'^ \\ c lhailk r>, , >icssor A 1- Lant. Dr R D Stiirfoa und Dr f W Lou<;hndge 
:.,r ;v,.Ti.>..on u>rcp..,i the>e eases, Dr R M Lcc. who perforaied th« cimctidnie c.M,mat,o^s 
an ptinimi and Cbl- ■ \>t \ C h!!i>d und Dr B Dickson of Si«ith Klitie and French I.ahoratoriw 
■or thstr helpiui comnimis: iind Mr D Jackson of Muy and B.-iker I.fd for the ttieironidaynie 

csiimauoos. 

BrJwWiciimfaf & l>M*cjn W A M . i!-''^" > i'r(.i:i'C£)inijs oi \he Sti: 

K.x^-t"^"' ^t't''i.'>=>f-t> (-il WL BufjndA VlAS..ni:n^ I \,.5rp 
Ifairland W I, (ihuMi! K I. Lev R M, Roiricv Jtmcs D & Urnivm C 1 

T. IV 

(;a»av»n J .S F & Brt^jp .1 1>0"?77) ProiWtlliltis ofliic Sucvmi lmcrnaliiir.al Svmp,« 
,Vi«iH:v)nt«.«. Ed. W L 8i«iajHl& .VJ .a Simki.w. r-.vccrpia Mwlicj, Amuii'tlam p -s 

OiBt t=^aTc (.- V. TiiralKirramt G, Ito Magri»trt|i. !„ Nat«ji C. SaBfont M 1.. Cairatu R & TortoU * rl-J?"! • • 
[Mscl*Ki^»"r»^^^(|965l.■V/■,.•£vJ;//lm^J'««mu/r..^.W^^^^^^^^ ■ ' 

n*tan H A & Raskin \ H < IW5) /,vjK.<.3j-;.v.n,v , (,„trKMn ,\tur^,ytiuai Astfc-ution 90 ?! 
•jfawXV.NailorpJ M !> M & «u«(en J J .\l H ( 1 Wl /. jh, w n 7HJ 
Criiitsim r A (1''.' Lann'i i. ,Si,s 

Jo9« R H, Ritdtit C .1. licwkfc M. I»arw« V & Wmtm \t .1 {[')-«> j^Wi^/f/ 

l.«bt t. B * WalkiT I 1- ii>J"i Pnjv-eedinjis ol iheStvond tnKm,(ii,>n;.l .SnTip.,Miiii. on HisiimiM ll .-KetTji-, 

\'rl.it'>ntM.s l it \\ I ttlirUnd -Vl A Sirtifciji!., Eu-erpta Medica Ainstrrii^ijii • p M 
MiMtllen M V, ArohK » A Sitjal J H (iy-s, .\Vi,- £ni?;£ir-J7t.i,<7u/ 4/,:Aw 2«»«, ■'Si 

Kjiriolph W C . Oibunw \ t,. W atkmswin S S * Intotxln * P ( 1 9"j Journal cf fhormaccmicoi ^c-unccs 66, 1 1 4S 
— - ■ '■ iftuia-ijl Asm^ialioa 239. 2i.M 



m cii-. H i.'5tjj-,ii!K- H . 
/\nis:f r<Jinn. p iA 

a IltsUOTiue U.-Kvtvptcr 



i, m MH) 



«-08j C l.«Bi!»«:son .VI I. & Him .M S (ly?*} Mittmf ti/VAe America 



Tagaifiet '-Induced Acute Dystonia 



nil h s ti »Ji Jt'i fTju U rh ; ti. Pt vdi r pt i h^r 

ac > ^i'/7 t^^ LStcption ol on o; rtti/fiwv i „cv i ^rrim 
/5iKt;0f? 0' A'- di}iiwnhvtliamtiit: t-KA . hnrnzhi rapid j-fvsrsaJ of tAx acute 
57f j.^^ » wii/lr jn iir-tir< I \ t, \t:t)iiihi o r v/3 vv/u J. /'ij 
r JO le-' <JS fj' n iJtUtC (5\s-irj/Ji£ ftd* JOH fjsM^r fi,fr-J ntth 

c:nu:\A.ii!ir : i^mrnshrr K-/t^r R, Orm^herty {: U:i^ajmet*'ineiuced acutf. 
' / U^toK'r m-" !"> 1162 1164 f 

INTRODUCTION 

iiiiKc i;iuii:udmc was introduced, there have Lx'i-n fuimcrotis reports ot 
nnmilosic side t-Jictts assacwteci with its tist.' • 

■Ac rtpixt -i i-Jst,-, ui ciijieiidme-issociaiiiii acute tivsi 
onlv 3( f hours m therapv. 

C\SE REPORT 

A ?,0 VLiir-ttld woman was seen because ot ar.xTC 
"iiT psmtcni' miinui and d>sphunii 

Tiis paucnt hau bi'cn placcu on riinitiJinc :/jntji 

V k I irJ t.r ntCUlst (if -tt.<l ptptu ul u 

tBt.-jrV:. h(.-i (jfivsician disconuiiuoJ the medication H 
/n I iHc sJ-trointt'.t ,i up^ Tvi d!\'.i% 
,_p. ry. w si itutt 1! .turn <.k rh. ihh 



risht-sidtti m;iiidihul;ir 



r.dihuLir 



ft: rdn %f~io\ signu Ljn iii t r j p>j nt ( riri tr i\ i l hn 
H ''U'-^ii^ IK n ^ ii'Jhin'd Ml iujt oiis iiKlildtd owl u Jtitf «.<.() 

• iHt niiiri- t)i;in out yejr ;ind tin^etidmf.. Fht- paiiem denied the use «t 
^"-'".■i incscnptHin or ficmr-rcscnption mt'Cieaiifm or the use ot lihcu 
^ " in -,hL ir.--i<.d tn^inciibular trauma te^r thilJ). or 3.>mDtonis 
ai»JtTii..ii IT t-nijrMVWNi pjithdlasv. 

ii fihy.H.ii fN.iiTsinatirjii the pane?!! ■r vital si;?is wtrc as tdlUws: pulse. 

•■p M ns 1*^ lU J prLssuit 1 is HS mm H>„ md UnijH,rjiurt r ! C 
^•"> uifit and nnented with impairtnein in phonaiion. Ihert,- was mjrkt'd 
" -J^i ( ! I t'l nth M led tistii, itiMv >iUNcli>. >A ith di.\^J^l n at tilt. 
J>' I'l nil- uaht. I he [tvuia was jIso deviated to the ngJit. and there 

''iii.>^iur Listieiilfltiori!.. \n iiriKiiii! movi'meni-s or dvsphajjju were tioied 

^ '•^■^ Lit J.I 3tid re itiw 1 d >.\*r UKiilir mu^clts wfre nornul %Mchout 
j-Md. iiLi; rvj (i-ulosync tivsttmction. 1 he neck wa.s suppJc withuut uir 
ur ruroeuiljs Cardiac cxamimiieni revcaJcd i rcgukr rhvthm with a 
i .lejft .simnd. Rtjitit .inJdc stihtmnR with "ptpis-stera'^ ngidity wa* 
n< d pi t II iriTut afUxcs with iliaent cIom»5 ii) .ill 'our LXtrtimucb 

.L^ruiK Kvejitxi ddticuhv in •■jnibubtiun Ix-cans*; of a sniicntJ ryjhi 

nv .rtiiTMUidcr (jt the onvsJcal cxammatjon was. iiormjl 
Ji.nc itreen (or phcnothiasmcs was tihtainfd. A ptjnpheraJ rv hi»c tit 5% 
. .Huj J nomsal sflliJW w^l^ pkced and shi- was javeii ■>(» mn o( di- 
f"t^r,inntic HCI IV with iituaediatc relaxants <it the rijdii .siJcd mus- 
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1. Tlicre was mjirked 
inirro.<.mrtn m i^htputum ihi. uv„i , 
R-mamed devi.iied to the ri^ht. hut 
theic wcru no ionRer any tnnjpje tas- 
ticulations The riRht ankle showed 
ah«,-iit rmiditv ut r^iiiiif ot imirion. No 
neurologic jl Am mndjtKs were Juund 
and gjiu fcfinn;; was normal. 

The p4iucnt was observed m the 
taicrgcncy department lor approx- 
nT);Mdy 90 minutes and discharged 
hoinc wnh tnstrucuoos to di.sr.nn- 
tiiDue cimetidinc and continue oral di- 
phenhydramine HU ^ mg lour times 
per day for 48 hours Vit, rc e\ immtt, 
the pancnt at 24 and ht)uis autr 
htr initial prcv<;nt3tion ( omplttf rc 
turn (if normal qjieech and tttth uanul 
nerve lunciion were rjoted. the iivuh 
wa.!. in the mi(i-positio« and was no 
longer devj:itea. 

linnc ti-Tfic chionde assay for phc 
noi.liiazmes done itn .idmisision was 
fieijativc. 

DISCUSSION 

Acute dy.stoi 
suk- i-ff<-'c» 
luiicions and related compounds char- 
a(.tcrir,cd hv sudden, involuntarv in- 
termirti ii! t mus ot a inuHdt or srotip 
oi muscles.'' 

AiJV voluntary tnusctc group may 
be imol.td hut those of tlie bead and 
neck art wioAt frequently involved m 

\i.uie d\Mo)iia'. jnd d>skuwsu>. art 
the least ircqucnc hut mmt drarndtiC 
tornt!* oi F-.F.S,'* [ lowevej; dvstonic 
ai:ti(,iii5 are now rtpurtcd wtib meicav- 
iiiR rrcqucncv when awcjciated with 
neuroleptic use-, rates nwv jpproac'n. 
^OV • Svnptcm'- ri'.f -addcnil> and 
may bv tnchtenmf; to the [\aticnt and 
observers. 

Drugs th.it alter the dopamine 
niedi.tted lunenon ot the basal Eant;l!j 
nnvc been implicated m producing 
CPS The dri^s nost nowbK rcsf^oiiN. 
ble include neuroleptic agmts used ra 
irciit rtsYchosiSj antn.'meacs such as 
tnraethobcniamide and prochhir- 
pciBZine. ,!nd the .inrireiliiv aqcnt 
nictacJopramide.'.s.ift'^ However 
such other druc.s m tricyclic .intide- 
presaams.'" her(jin.t^ benscidtasa 
pines,'' f.-Dopa.'' and keiaitiinci-' 
have been reported J 
The possibility ol an acute dv-stonic 
& wth increasmg dos- 
: and lrequcnc>' but can occur after 
mgle d iM, Coldtrink and co work- 
s are "idio- 



ri.-jttton u.su.illy oeeiiis within 24 in 
hours ot the first dose or alter an 
incicAse in the nisutui;nancif dose 

t;inn;tidtne is a histamine rt'ccpior 
antagonist that is tht; structutal ana- 
I loguc ot htstarainc ti$tii m the treat- 
ment ot peptic ulcer disease. The dni« 
has no known tttect on centra) dopa- 
\ minersiic pjth'ivavs. CNS reactions 
I have been rtponcd with cimctidinc 
Itherapv amt :ir»- reversible on discon- 
r tinutnK the medication.- Creaisposing 
liiCtorTi to the development ot this -iide 
rdfect includf old er aae .J-' raialantl, 
' hifih-dosT 



LeCi*tobe the irr. 

Icsi drowMncss when - 
djphenhvdraniine HCL L 
mesylate mav oe j^vcn c 



, the c 



chi'dren has not hetni t 
memed."fo 
Despitft ifie relatively rapid u-d 



npnirmen t 



he patient honrjc on oal diphenhvdr 
n| iluix to touTlmKn^ 



sinmltaneoui, treatment I SUMMAJRy 
1 *" h psveh(^ rQ£i i.e medican on.' ' Vfe prc<itnr ■» - 

Onh .. ont' prcviQUs casg_ol e\t_ra- ' ' ' ' 

pyramjiial a^JPEI'-"}!^ has betii "te; 
portcdT iittd was.ji.s.'«jct3t«r wth ccn;' 
hel|;jt syiidrojii^." 1 hcsc"'?v'(iiptoms 
oiieuncdJaj) .y-yjiyr-oJd man follow- 
nig a I A per dajjoss^lor IS days Re 
nal and hepatic impairment were ab- 
sent. However, the patirnt had pre- 
existing cerebral vast.uLir diiciise and 
dementia, and ii w.-is duhcult to deter- 
mine It cimetidine was the c.ausc ot 
the reaction. The paocnt had had pre- 
vious acute contusional states. 

(.)ur patient w.-j5 in excellent health 
with no prcdispt^sing factors m the de- 
velopment of acute dystonia or tris- 
mils. She h^d no hts>tury oi aeurotogic 
or psychiatric illacsses. Infectious REI 
etiologies were not apparent. Tox- 0-1. 
icolqgical scrctn was not obtained on ■V™.'' 
Other tnolomcsil agents that mi^ht 
Ciiusf m acute dystnnic reaction be- 
cause oi the rcliabihty of the paticnfs ,1^' 
history. She was on no other raedica- ihc ;i 
nons. that would confound the pos- (T)wr 
slbdiiy of an :!ciiie dvstoinc re.iction 
due snleK- u) eimttidme. Fmallv. there 
vv.i'. itn .iLlequJte wash out* period 



case of an acute cwj. 
p>Tanii(i4l side effects a-Si-ocutetl ^ t- 
tunetidine. The presenting ^vk- 
tom.ito)ocy wai tvpieai of EPS ni 
trther psitcntijj cd'is*-. or EPS sj^h . 
dnig^ t>f underJvin< medical proDio 
were not present While cettunh - i 
Oeeumtij; ficqneiitiv m patients ir i 
ed with omctidme. it shtHjId be c'-r 
iidcrcd in the diflerentnl Jia^in.Ms 
npi patient prcs.ntins ^^lih m ami 
dystonic reaction. 
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11 bcKjn cirnetidme. 
ircfltme-nt ot acute 



iinfri;jt liommante, Pareut eial diph 



t t^imilmr agcrit^s. 



Ho i. e\cr oihel ^ledTp^t^onsvu^lT^l,s 
^>y^^u^tn or trihcryjih cmnr'can be 

live emergency admuii«^tration ot 
diplKnTinlraHin^^ I'M or 

slow IV pujiji ih am Qt the treatments 
of th.Qj<,ft. in ailulU" 'i ByiiUiipint 
mcsvlate..ai4y;.Ac..giveri as an filter 
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■-1. AlMiract— .\ 34^>woidl woetmn pmcinted to tlK Emcr- 
Brnn Departmrat comptaiiiiBg of natisca and vomiting, 
t he patiini was j^ven inlravenoUi cimctidinr for epiKSKlHc 
pudn and suljsc<(iitn<ly <te\elapcd a dysifonk rcaclion. A<l- 
mi»i«ti-ttlittti of cimrtiiUni'. att IIJ rtxvptor iifltagonJsi, fcc ao 
uncommoft taasc af dystanle mictinn. W t discuH thf 
|jailii.f»lijviologv, diagnosis, and xtftiAmexA. € 2001 
EiicvSxr Sticiife fnc. 



pyrami<lal svnitrttmcs. but there i& no agrecniem on ilie 
ixtihaphysiology of ihis reacir<in <3- S). We prestnu a 
ciibC of dyskniic reaction induced by cinictidine given 
iniravcnously (i.v.j and a brief e!iscn!i>iioii of dyslonic 
roaciions, propojscd psihophj .siotogic rnecltamsms. and 
trrarmeai of this disorder. 



1 Keywordj— cimelidioc: dysfwiic reaction; H-2 htoeken 



rVTRODLCTION 

Dysfuitic rcaclions are t)-picalfy described as .sustained 
abnonnal pa!»lurcs and tlisrupiifins of inovcmcnt result- 
ing from alterations in muiicle toite. The most common 
tpajiiftistations of dystonia are kixmxc nroscic spasms of 
she head, neck, and lotipie, caii.siiig oculogync crises, 
itfrticoilis, swallowiflg or chewing difficuhies, and nias- 
seter .spasnx^. respectively. Younger patient'* arc at higher 
risk ihiin iire idder ones ( i ). Acttte dystiwiia w a dramatic 
form of exixapyranmial side cffet-ts of ijuiipsychotic 
mcdkattisns ( i }. HigSi poiciicy anlip.-»ychonfs (halopcri- 
doi atid tluphcn.-i/inc) and anlieniotics (pro«Ji!orpcra.?;inc 
and roewclopramidc) are traditionally ihe most coniinoti 
ifitigs implieatvd in dystoujc reactions { 1,2 >. Cimetidinc 

tiicnt; are a handful of rcpcms implicuiitig type 2 hisia- 
mine antagonists as a caii^i of dystonia and other cxira- 



CASE PRESKNT.Ai rON 

A 39-year-old w^nwn presented via amteiianec to ihc 
Hmergcncy Department <ED) wiib « chief complaint of 
nau.sea and vomiting with epigastric pain for the Itist 3 
days. Tlic patient had not taken her ait.icpileptic medi- 
cation for 5 days and had a seizure 1 h prior to arrival. 
The patient had presented to the ED 1 week pnor for die 
same cwnplsints. 

LHiritjg her pnrvious visit ta the ED. the patient was 
giveia i.v. proclilorpcraisine for the multiple eptso<lcs of 
siitusca and etnesisL She had a dyjAanic reaction described 
as " tip smackiug, ' sjr tnasseter spasnis, aod an ocitiogyric 
crisis withit> .5- 7 min of admtnisiratiofi of prochloipcm- 
x.nie. The patient was given 50 drphcnhydranjinc 
inrranMiseuJarly. and Ihc s-ytnplonis resolved completely 
iviihiii 5 mit). She was admitted to the hospital for 
intractable voimting. restarted on her .seiiure mcdicji- 
lions. and subsc^uctilly discharged 

Since the dysionic reaction of the prior week, die 
patient denied any similar rcaction.s, psychiatric history . 



^ J^^'*f T opies: ToxlCTlQjj>- i-c co.>^iinated iy Kemmk K«Ug, Mii, of D qivcr Cotermto 
sif>.^ Ht.tT?im"39 De^inber 2000; 
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or any utx of :iiittpsychotic mcdicaiion. She did not use 
aii!K-ine!ks before coming to ihe ED. The patieni ulso 
denied any illicit drug or alcohol use, bu; adniiiicd lo 
smokjfig one pack oPcigareHcs per day. Her iisedicaiions 
incluclvtl an albuterol inhaler fur asihnia. alpra^alatn fut 
l:D aiixtcly, and phcnyloin for epilcpsy. 

Plivsiciii cKamination revealed a welt-deveiopcd 
«onian in no liciiic rfisiixiss. Vital signs were blood 
pressure of \4(};'9\ nun Hg. pulse of 94 beats.%iin. respi- 
awry niie of 18 bivaihs/mLn, and an oral icnipcratyre of 
.''6,5''C {97.7"F). The physical g.titmf nation was uiire- 
niarkabic except foi taiW epigastric tenderness widi no 
giiardiDg Of rcboutid tenderness. The rectal examination 
heiuoccul! iiegaiive with brown stool and good 
Hiliinclcr lone. 

An i.v. line vva'> placed and bkmd work (CBC •.viih 
dif(crcnti,-il. SMA 7. phenjtoin level, amylase, and 
lipase) waj? sent co ilie labonjior\'. Imntvcnous normal 
salitie and i.v.. ciinoiidinc 300 ma were ordered. 

Within 5 min of adniinistraiiiig citttctidino 300 ing 
i.v., the palicni experienced » dystcmic reacliuii sinriilor lo 
tJic reaction she had whe« pnxhlorpera/inc was admin- 
iAiei'cd. The patieni initially had inasscicr spasm with 
mild lip smacking and then experieaced an oculogyric 
crisis. She afso experienced a n^ild neck ispiiim dtiring the 
d>'Sfonic reaction. 

The i.v. cimctidinc was imniediaiely slopped, and ihc 
paiieiit was adiiiinisiered diphenhydramine 50 mg i.v. 
along with 2 tiig of lonucpuni i.v., which relieved her 
dysionie reaction within 5 min of administration. Steps 
were taken lo asccnain whether an error was made in 
adnmiisl.«-aiion of another medication. There was a wiii- 
ten order for ciiticiidinc. N^lcdicalion in our ED is dis- 
pensed Ihrough rhc VyKi& .system, which takes into ac- 
count II paitenfs allergies and delivers medteaiion from 
comptiterixed aiid labeled sli.>ls. All activity is recondcd 
and can be reviewed. This is to pn:\'eni iiieorrcct or 
pos-sibly hariTiful medication being given to a patient. 
.A.f!cr cxlcnsivc review by the nurse, resident phy,sici(in, 
.Hid ihe unending physiciiin. wc concluded that (he pa- 
licMt did indeed reecivu cimelidine. 

The laboraiory daia rL-veaied no significant changes, 
conipai'cti to die rejiolts of 1 week ago. After the nesohi- 
tion of the dystonic reaction, she remained asymptomatic 
during the hospital stay. The patieni was loaded with 
phcnyiofij, and was discharged 8 hours later after toler- 
ating oral fluids. She was given diphenhydramine to 
continue aller dischiJi^jc, 



DISCUSSION 

Dy.slc)rjic reactions arc advcTsc cxlrapyrainidal side ef- 
fects that can occur shortly after the initiation of neuro- 



leptic drug therapy and may occur with a wide variety of 
medteaiions. Acute dystonic reactions arc eharacteriitetl 
by intern littcni spasnn-Klic or sustained involuntary con- 
iractions of nio,scies in the face, neck, trunk, pelvis, and 
cxtremiiic!;. In adults, the head and neck muscles are the 
most frequeiKly involved (I). Altiiough dy^vtonic reac- 
lions arc rarely life threatening, diey are very uncomfort- 
able and often pro<luce .■significant anxiety and distress 
for patients. 

Drugs dtat alter the dopaminorgic-chol ingeric balance 
in the nigro-sirtatal pathway (in the basal ganglia) have 
boon implicated in producing extrapyramidal side ef- 
fects. Most drugs produce dystonic reactions by nigro- 
striaial D2.doparaine receptor blockade, which leads to 
an excess of striatal cholinergic output. It rtaraitis un- 
clear if dystonia is caused by the relative relationship of 
the two recepiors or by an excess or lack of one of the 
componen(s (9). The drugs often iittplicatcd in causing 
dystonic reactions arc ;itg!i potency D2-rcccplor antago- 
nists, ittciuding neuroleptic ugcnis; atKiemetics, such its 
proehlorperaziiie and trimeihoben/,aniidc: and the aiiiire- 
flu.t agent,, nwloclopnimide (2.9.10), Any agctu thai bal- 
BtKCs dopamine blockade with Ml-tTnuscarinic receptor 
blockade is (ess likely to produce a dystonic traction. 

van't Oroenewoul ci al.» using selective microinjec- 
tion to different areas of Ihc basal ganglia, demonstrated 
in a rat model that the antihi.siamine propoities of both 
diphenhydramine (HI) and cimetidine (112) can have 
antidystonic clTccis (11). In ilie same paper Ihcy rcprotcd 
that Ihe anticholinergic medicine bad no effect on dys- 
tonia, Davis ct al. reported a case of a cranial dystonia 
caused by ranitidine and suggested thai, liic icKralion of 
the anticholinergic or dopainincrgic cfl'ecis of ihe drug 
inay play a role in causing dystonia (6). 

Dystonic reactions are more likely lo occur tvith in- 
erca.sing dosage and frequency, but may occur after a 
single dose. Goldfrank ct al. believed that dystonic reac- 
tions are often "idiosyncratic"' (12.). These reactions usu- 
ally occur within 24 72 b and ntay even occur as late as 
5 diivs uftcr Ihc first dose or after ait increa.ne in the 

Ciiiietidinc is a iiistaraine typc-2 receptor antagonist 
used in the treatment of gastiic and duodenal ulcers and 
is considered the drug of choice fur the trcatnsent of an 
uncomplicated peptic ulcer (13). The drug pioduces no 
known alieralions of the central dopaminergic pathways 
(II), Centra! nervous system reactions, such ,ts coarse 
postural and action tremors, and involuntary motor 
symptoms, including dystonia, have been reported with 
cimetidine Therapy {7,S,10>, Side cffccLs arc typically 
reversible on dtscontinuarton of the medication. Predi,<i- 
posing faclor^i for such reactions ixvcluds older age. renal 
and hepatic injpainncni, higher dosages. pfc-e,Kisting 
psychiatric illness. a»d stmuiianeous treatment with psy- 
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cfMJtxopu; niediciuiyn (10), Our paiieat had none of these 
characicrisiifs, and the alpraittlant that she was taking 
iutsht be constdcivd as protective against a dysionic 

frt txir case the dy>tonic rcucikm vcrv lik^h 
caused by the cimefidinc It was she onEy medrcaiiou ilsat 
v-sti, given because the patk-ni was unable to tolerate 
anj thir.g by inouth. !t is imlikely that the fiaticnt's prc- 
V ious dystonic reaction w imKhlorpcrajtint: 1 v^ttffc ear- 
lier was related because of the asymptomatic period 
!jcmecn the q>isades and bes.-ai!sc of ihe icroporal rela- 
tionship iCi cimctidinc. 

Trcatine;it of ds iwnic reactions involves discontinu- 
ing the suspet;ed oficndtng tlmg aitd gi\ing an anlicho- 
linemc argent m suppress the incrcast-'t! cho!!ner<iie oul- 
pui. Securing iha ainv:iy iii;iy be ncecssar>' with 
htniigeal and phar\-n§caJ dysionic reactions when respi- 
rasor>' compromise occias, UsuaHy pharraacologicaJ 
tre:it!nicnt, ifiuch as diplKithydTamifflc HO w beiutrapine 
'yejyiale. is nceUc^tTresoivc the reaction. OtiKT med- 
^ Jciirions useii in the trcamicnt of dystonic rcacliwt in- 
''./chKk; trihexylphenidy!: bipcriden: or benzodiazepines, 
fiijch as diiaepa!trOTlon«epam'n'2). 

Despite dystonic reactions resolving rapidly after a 
single dii^c of .sriiichyliuertiie it;edieine. tiie suspceled 
niedieiise niu>! be diseiiiiurnjei,! atid anticholinergics 
rtitist be c<iiiiinsjed foi 4S 72 h ;o prevent a relapse 
tl4). 



Wc present a case oi'a dystotiic reitetiou assoeiytcd w ith 
cinteiidinc administrtition. The inecbanism of dystonic 
reaaioiw is most commonly attributed to 3 disruption of 



ihe dopatnincrgic-cholinergic neiwopathways in the basal 
ganglia. The exact neurochemical problem and location 
in ihc hrain have yet to be identified. Though not com- 
mim. eimetidine must be considered as a poEcntial cause 
of dystonia. Because ciincridinc has been approved foi' 
ovcT-lhc-eoiimcr use, i: is possible thai more dystonic 
reactions caused by this drug will occur, 
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Histamine N-methyl transferase: inhibition by drugs. 
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AduLt 
Aged 
Female 

^Histam ine N-M ethvltransferase / an [Analysis] 

*Histamine N-Methyltransfera.se / ai [Antag onists & Inhibitors] 

H umans 

Male 

Middle Aged 

Research Support. Non-U.S. Gov't 
Tissue Distribution 

1. Histamine N-methyl transferase activity was measured in samples of human liver, 
brain, kidney, lung and intestinal mucosa. The mean (+/- s.d.) rate (nmol min-1 mg-1 
protein) of histamine N-methylation was 1 .78 +/- 0.59 (liver, n = 60), 1.15+/- 0.38 
(renal cortex, n = 8), 0.79 +/- 0.14 (renal medulla, n = 8), 0.35 +/- 0.08 (lung, n = 20), 
0.47 +/- 0.18 (human intestine, n = 30) and 0.29 +/- 0.14 (brain, n = 13). 2. Inhibition' of 
histamine N-methyl transferase by 15 drugs was investigated in human liver. The IC50 
for the various drugs ranged over three orders of magnitude; chloroquine was the most 
potent inhibitor. 3. The average IC50 values for chloroquine were 12.6, 22.0, 19.0, 21.6 
microM in liver, renal cortex, brain and colon, respectively. These values are lower than 
the Michaelis-Menten constant for histamine N-methyltransferase in liver (43.8 microM) 
and kidney (45.5 microM). Chloroquine carried a mixed non-competitive inhibition of 
hepatic histamine N-methyl transferase. Some side-effects of chloroquine may be 
explained by inhibition of histamine N-methyl transferase. 

Journal Article. 

19930112 
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ARTICLES 

Structure and function of human 
histamine N-methyltransferase: critical 
enzyme in histamine metabolism in 
airway 

K. Yamauchi, K. Sekizawa, H. Suzuki, H. Nakazawa, Y. 
Ohkawara, D. Katayose, H. Ohtsu, G. Tamura, S. Shibahara, 
M. Takemura and aL et 

First Department of Internal Medicine, Tohoku University School of Medicine 
Sendai, Japan. 

In mammals, histamine is inactivated principally by two 
enzymes: histamine N-methyltransferase (HMT; EC 2.1.1.8) and 
diamine oxidase (DAO; EC 1.4.3.6.). The cDNA clone of human HMT (hHMT) has been isolated from 
a cDNA library of human kidney and its nucleotide, and deduced amino acid sequences have been 
determined. One clone, phHMT-1, containing an insert of 1 .4 kb, was confirmed to encode HMT by 
transient expression of HMT activity in COS cells. hHMT consists of 292 amino acid residues [relative 
molecular weight (M(r)) = 33,279] and shares 82% identity with that of rat HMT. Northern blot analysis 
with hHMT cDNA probe revealed that 1.6-kb HMT mRNA transcript was expressed in the lung, nasal 
polyps, and kidney. HMT activity was measured in human trachea and bronchi. In addition, the 
contractile response of isolated human bronchi to histamine was potentiated in the presence of an HMT 
inhibitor, SKF 91488, but a DAO inhibitor, aminoguanidine, was without effect. These results suggest 
that HMT plays an important role in degrading histamine and in regulating the airway response to 
histamine. Therefore, the level of HMT gene expression in human airway may be one of the critical 
factors determining the airway responsiveness to histamine. In situ chromosomal hybridization 
demonstrated that human HMT gene was localized in chromosome 1 p32. 

This article has been cited by other articles: (Search Google scholar for other 

Citing Articles) 



This Article 
► EulLIext JJPCEi 



Services 

> Email this article to ^ tritj^^ 

> Slxpil ar articles iojhigjpuyrnal 

> SimilarajtislesJnPubMM 

> Algrt m e to new Issues of the f oumai 

> g ted bv other online articles 

Goosie Scholar 



► Articles citing this Article 
PubMed 



> A rticles by et, ali 



http://ajplung.physiology.org/cgi/content/abstract/267/3/L342 



12/7/2005 



Structure and function of human histamine N-methyltransferase: critical enzyme in hista... Page 2 of 2 



I S Komatsu, M B Grisham, J M Russell, and D N Granger 
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i Human Histamine N-Metiiyltransferase Piiarmacogenetics: 
i Common Genetic Polymorpiiisms tiiat Alter Activity 

Mol. Pharmacol., April 1, 1998; 53(4): 708 - 717. 
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Glossary of dementia terms 



Abstracting 
Acetylcholine (ACh^ 
Icholines 

Agitation 
Agonist 

Allos teric 

Alzheimer's Disease Cooperative 
Studv/Activlties of Daily Liv ing (ADCS/ADL1 
inventory 

Amyloid pr ecursor protein (APP) 
Anti-amvloid aoents 
Anticliolineraic side effect 
Antidepressant 
Apathy 

Apolipoprotein 



Acetyl coenzyme A 

Acetylcholinesterase (AChE^ 

Acqu ired immune deficiency syndrome f AIDS^ 



Autopsy 
Axon terminal 

Basic activities of daily living (ADD 

Benzodiazepines 
Beta-amy!oid plaques 
Bioavai lability 

Butvrvlcholinesterase fBChE) 

Catatonic 

Cerebellum 

Cerebral cortex 

Choline acetyltran sferase (ChAT) 

Cholinomimet ic 

CIBIC -plus 

Cognitive tests 

Computed tomography fCT^ 



Agnosia 
Allele 

Alzheimer's disease (AD^ 

Amygdala 

Antagonist 
Anticholin ergic drugs 
Antigonvglgant 
Antipsychotics 



Apolipoprotein E gene ( ApoEl 

Aricept 

ATP 

Baptist tiicory 
Behavioral symptoms 

Beta-amyloid peptide (beta-A4 and A-betal 

Binswanqer (type subcortical dementia) 

Brain s tem 

Caregiver burden 

Central nervous system (CNS> 

Ce rebral 

Cerebrum 

Cholinergic 

Chrom osome 

Cimetidine 

Cognition 

Competitive inhibition 

Computerized axial tomography (CAT) 




Digabilitv Assessment for Dementia (DAD) 

Donepezil 

Double-blind 

Drift 

Dvsexecutive syndrome 

Dysphasia 

Dyspraxia 

Estrogen 

Extrapyramidal syndrome 
Field cut 

Food and Drug Administration (FDA) 
Frontal lobes 
Functional neuroimaaing 
GAL-INT-1 
GAL-USA-1 
GAL-USA- 10 
Ga m ma-am inobuty 
Genetic mutation 
Geriatrician 
Glial cells 
Glutamate 
Gyri 

Hallucinations 
Hemiplegia 
Hepatic 



Homozyg ous 
Huntington's disease 
Hydrolysis 
Hvpoactivity 
Hypothalamus 
Idiopathic 
Indirect costs 
Insomnia 



aci d fGABA) 



Instrumental activities of daily living gADL) 

Intrathecal 

Ketoconazole 

Lacunar state dementia 



Cortical 

Cost effectiveness 

Cytochrome P450 

Delusions 

Dendrites 

Depression 

Direct costs 

Disinhibition 



Down's syndrome 
Dysarthria 
Dysphagia 
Dysphoria 

Enrichment trial design 

Euphoria 

Exelon 

FADH2 

Folate 

Frontal lobe dementia 

Function al Assessment Scale fPAST^ scale 

GAL-950 5 
GAL-INT-2 

Galantamine 
genes 
Genotype 
Gjnqko biloba 
Global functioning 
Glutamine 
Half-life 
Hematological 
>lec 



Hepatic encephalopathy 



Histolooical marker 

Human Immunodeficiency Virus f HIV^ 

Hydrocephalus 

Hyperactivity 

Hypokinegia 

Hypothyroidism 

Incont inence 

Inf lammatory mediators 

Institutionalization 

Intention-to-treat analysis (ITT'i 

Isch emia 

Lacunar infarct 

Last-observation carried forward (LOCF) 



Lewv bodies 
Limbic system 

Magnetic resonance imaoina (MRP scan 

Menopause 
Metabolite 
Microglia 

Mini-Mental State Examinations (MMSE) 

Monoamine oxidase B (MA0-B1 

Muscarinic receptors 

l^vasthenia gravis 

N6D compounds 

NADH 

Neurodegenerative disease 
Neur oimagin g 



Macroglia 

Medicaid 

Metabolism 

Metrifonate 

M.i. crotgbulg? 

Mixed dementia 

Monoamine oxidase inhibitors fMAOIs) 

Muscular dvstroohy 

N-methvl-D-aspartate fNMDA) 

N7P compounds 

Nerve growth factor (NGF) 

Neurofibriilarv tanoles INFTs) 

Neurological 



Neuropsvchiatric inventory fNPD 

Neuropsvchiatric symptoms 

NeuroDsvcholoaist 

Neurotransmitters 

Nicotinic receptor 

Non-steroidal anti-inflammatorv dr 



Noradrenaline f norepinephrine^ 
Oxidative damage 
Paired helical filaments 
Par anoia 

Parkinson's disease 
Pathogenesis 

Peripheral nervous svstem fPNS) 

Pharma cokinetics 

Pharmacotherapy 

P hobia 

Phvsostigmine 

Pittsburgh Sleep Quality Index (PSOD 

Polio ( poliomvelitisl 

Postsynaptic membrane 

Presenelin-2 (PS2) oene 

Progressive deterioration scale fPDS^ 

Psychosis 

Pyruvate 

Randomized-start trial 
Reality therapy 
Reflex assvmetrv 
Reminyl 

Reversible inhibitor 
Robust analysis 
Secretase 



Neuropsvchiatric Inventory Caregiver Distress 
Scale (NPI-D) 
Neuroosychiatrist 
Neuropsvchometric tests 
Neurotrophic agents 
NINCDS-ADRDA criteria 
s (NSAIDs^ Nootrop i cs 



Oligo dendrocvtes 
Oxidative 
Parallel study 
Parietal 
Paroxetine 
Pathology 
Perseveration 
Pharmacology 



Phospholipid 
Pick's disease 
Placebo controlled 

Positron emission tomography (PET) 
Presenelin-1 fPSl^ oene 
Presynapti c membrane 
Psychiatrist 



Radical scavengers 
Randomized-withdrawal trial 



Reminiscence therapy 
Renal 

Rivastiomine 
Sabeluzole 

Selective serotonin re-u p take inhibitors (SSRIs) 



Serotonin C5-hvdroxvtrvptamine. S-HTI 

Striated muscle 
Structural imaging 
Substance P 
S upranuclear 
Synaptic cleft 
Syphilis 
lau 

Thalamus 

Tricyclic antidepressants 

Trisomy 

Validation therapy 
Ventricles 
Vitamin B12 

Abstracting 

The power of abstract thinking, including understanding of known idiom and non-literal 
expressions. For example, this would include understanding an expression such as "Rome wasn't 
built in a day" for its intended meaning rather than Its literal meaning. 

Acetyl coenzyme A 

Acetyl coenzyme A (acetyl CoA) is an important metabolic intermediate that performs a variety of 
biological functions including feeding Into the tricarboxylic acid cycle to generate ATP. 

Acetylcholine (ACh) 

A neurotransmitter vital for correct brain functioning, which is involved in learning and memory. 
Levels of ACh are progressively depleted in the brains of patients with AD. The actions of ACh are 
termed cholinergic and can be blocked by anticholinergic drugs. 

Acetylcholinesterase (AChE) 

The enzyme responsible for hydrolyzing and inactivating acetylcholine in the synaptic cleft. 
Acetylcholinesterase inhibitors (AChEIs) 

A class of drugs that block the action of the acetylcholinesterase enzyme in the synaptic cleft, 
therefore increasing the level of acetylcholine in the brain. 

Acquired immune deficiency syndrome (AIDS) 

A deficiency of the immune system that occurs as a result of infection with human 
immunodeficiency virus (HIV). 

Action potential 

A localized change in electrical potential transmitted along the axon of the neuron triggered by 
stimulation (touch, pain, cold, etc.). Action potentials facilitate communication between cells by 
stimulating the release of neurotransmitters into the synaptic cleft. An action potential is caused 



Single photon emission computed tomography 

fSPECT) 

Stroke 

Subdural hemorrhaq p 

Sulcus 

Synapse 

Synaptic vesicles 
Tacrine 

Temporal lobes 
Thyroid 

Trigeminal neuralgia 
Ubiquitin 

Vascular dementia 
Visuospatial difficulties 
Warfarin 



by a change in the pernneability of the membrane to sodium and potassium ions. 

ADAS-cog 

The cognitive subscale of the Alzheimer's Disease Assessment Scale (ADAS-cog) is used in clinical 
trials to measure the cognitive and neuropsychological benefits of treatment. The ADAS-cog scale 
consists of a battery of individual tests, including tests of recall, naming, commands, orientation, 
word recognition, spoken language and comprehension, word finding and recall of test 
instructions. 

Agitation 

Motor or vocal behavior (screaming, complaining, cursing, fidgeting, shouting, moaning, pacing, 
wandering) that is either disruptive, unsafe or interferes with the delivery of care in a particular 
environment. Agitation is a non-specific symptom of one or more physical or psychological 
processes. 

Agnosia 

Failure of recognition, especially of people. 
Agonist 

A drug that binds to a receptor and activates it, producing a biochemical response. 
Allele 

Any one of a series of two or more different genes that occupy the same position (locus) on a 
chromosome. 

Allosteric 

Allosteric means 'spatially distinct'. Thus, an allosteric binding site is a site on a receptor that is 
different from the substrate binding site, e.g. Reminyl binds at a site on the pre-synaptic nicotinic 
receptor that is different from the acetylcholine binding site. 

Alzheimer's disease (AD) 

AD is a progressive neurodegenerative condition characterized clinically by a gradual decline in 
cognition, daily functioning and behavior. AD is the nnost connnnon cause of dementia. 

Alzheimer's Disease Cooperative Study/Activities of Daily Living (ADCS/ADL) inventory 
A scale used in clinical trials to assess the efficacy of a drug treatment on daily functioning. Used 
to assess a number of areas of daily functioning, including both instrumental and basic ADL, and 
has been tested and validated in patients with mild-to-moderately severe AD. Using the 
ADCS/ADL, the clinician assesses the patient by interviewing the patient's primary caregiver. Used 
in GAL-USA-10 to assess the efficacy of Reminyl on daily functioning over 5 months. 

Amygdala 

A lobe of the cerebrum. In AD, amyloid deposits develop in the extracellular spaces of the 
amygdala and NFTs develop within neurons. 
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